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® A compound of the formula : 



II R 
R^— y— CO— A— W— CH— CO— H . 

a 

2 wherein is lower aikyl. aryi, arylamino, pyridyi. pyrrolyl, pyrazolopyridyi, quinolyl, or a group of the 
formula : 

CO 



OClr 



Ui 

wherein the symbol of a line and dotted line is a single bond or a double bond. 
X is CH or N, and 
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Z is 0, S or NH. 

each of which may have suitable substltuent(s): 
is hydrogen or lower alkyl; 
is hydrogen or hydroxy; 

is lower alkyl which may have suitable substituent(s), and 
RS Is ar{!ower)alkyl which may have suitable substituent{s) or pyridyKlower)alkyi, or 
R* and R' are linked together to form benzene-condensed lower alkylene; 
A is an amino acid residue excepting D-Trp, which may have suitable substituent{s); and 
Y is bond, lower alkylene or lower alkenylene, 
and a pharmaceutical! y acceptable salt thereof. 

processes for their preparation and pharmaceutical compositions comprising them as active Ingredient in 
association with a pharmaceutically acceptable carrier or excipient. 
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PEPTIDE COMPOUNDS, PROCESSES FOR PREPARATION THEREOF AND PHARMACEUTICAL COMPOSI- 
TION COMPRISING THE SAME 



The present invention relates to new peptide compounds and pharmaceutically acceptable salt thereof. 
More particularly, It relates to new peptide compounds and phanmaceutlcally acceptable salts ttiereof 
which have pharmacological activities such as tachykinin antagonism, especially substance P antagonism, 
neurokinin A antagonism, neurokinin B antagonism, and the like, to processes for preparation thereof, to 
5 pharmaceutical composition comprising the same, and to a use of the same as a medicament. 

One object of the present Invention is to provide new and useful peptide compounds and pharmaceuti- 
cally acceptable salts thereof which have phanmacotogical activities such as tachykinin antagonism, 
especially substance P antagonism, neurokinin A antagonism, neurokinin B antagonism, and the like. 

Another object of the present invention is to provide processes for the preparation of said peptide 
10 compounds and salts thereof. 

A further object of the present invention Is to provide a pharmaceutical composition comprising, as an 
active ingredient, said peptide compounds and pharmaceutically acceptable salts thereof. 

Still further object of the present invention is to provide a use of said peptide compound or a 
pharmaceutically acceptable salt thereof as tachykinin antagonist, especially substance P antagonist, 
IS neurokinin A antagonist or neurokinin B antagonist useful for treating or preventing tachykinin mediated 
diseases, for example, respiratory diseases such as asthma, rhinitis, cough, expectoration, and the like; 
ophthalmk; diseases such as conjunctivitis, vernal conjunctivitis, and the like; cutaneous diseases such as 
contact dermatitis, atopic dermatitis, urticaria, and other eczematoid dermatitis, and the like; inflammatory 
diseases such as rheumatoid arthritis, and the like; pains or aches (e.g., migraine, headache, toothache. 
20 cancerous pain, etc.); and the like in human being or animals. 

The object compounds of the present Invention can be represented by the following general fomnula (I). 



2S 
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— Y — CO — A — N — CH — CO — N ^ - 

wherebi is lower alkyl. aryl. arylamlno, pyridyl, pyrrolyl, pyrazolopyridyl. quinolyl. or a group of the 
formuta : 



40 




wherein the symbol of a line and dotted fine is a single bond or a double bond, 
X is CH or N. and 
Z Is 0, S or NH. 

each of whk;h may have suitable substttuent(s); 

is hydrogen or tower alkyl; 
R3 is hydrogen or hydroxy; 

R* is lower alkyl which may have suitable substituent(s), and 

R5 is ar(lower)aIkyl which may have suitable substituent(s) or pyridyt(tower)allcyl, or 

R* and Rs are linked together to form benzene-condensed lower alkyiene; 

A Is an amino add residue excepting D-Trp, which may have suitable substituent(s): and 
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Y is bond, lower alkylene or lower alkenylene. 

According to the present invention, the new peptide compounds (I) can be prepared by processes 
which are illustrated in the following schemes. 

Process 1 




H— A— N— CH— CO— ^ 



(II) 

or its reactive derivative 
at the amino group or 
a salt thereof 



COOH 



(III) 

or its reactive derivative 
at the carboxy group or 
a salt thereof 




-Y — CO— A— N — CH — CO — 



ProcesB 2 



(I) 

or a salt thereof 




L - R 



'a 
(IV) 



(I-a) 
or a salt thereof 
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10 




or a salt thereof 



20 Process 3 



25 




ll-c) 
or a salt thereof 



45 



50 




(I-d) 



or a salt thereof 
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Process 4 

r3 



R« 



(1-d) 
or a salt thereof 



r3 



2 

^ Y — CO — — CH — CO— 

6 



R CH- - 
5 



^ R 

I 



(I-e) 
or a salt thereof 

Process 5 



r3 




Oxidation 



OH— CO— N 



(1-f) 
or a salt thereof 
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Process 6 



R — ' 



■Y — CO— Ajjj— N- 




-CH — CO — N 



(i-g) 
or a salt thereof 



'9 



— Y — CO— 



Introduction of the 
amino, hydroxy and/ or 
- carboxy protective 
R group 



(T-h) 

or its reactive derivative at the 
amino, hydroxy an^or carboxy group 
or a salt thereof 




R^— Y— CO— A^— N— CH — CO— N - 

^ R^ 



(I-i) 
or a salt ther of 
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Process 7 




R^— Y— CO — ^A^— N — CH — CO — N >^ - 



(I-J) 
or a salt thereof 



MaNj 
R^ (V) 



(i) 



,1 




,R 



4 



R"— Y — CO — ^A- — — CH — CO-^ ^ = 



(VI) 

or a salt thereof 




A 

Hydrogenation - I 1 * 

R — Y — CO — — CH— Ca-41 c 

(ii) ^ ^R^ 



(I-k) 
or a salt thereof 



56 
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Process 8 




1 f 1 

(I-i) 
or a salt thereof 



Elimination of the amino 
hydroxy and/ or carboxy 
protective group 




— Y — CO — ^A^ — N — CH — CO— N ^ e 



(I-h) 
or a salt thereof 



Process 9 




Rl_y_CO— Ajj-^l— CH— CO— N ^ ^5 



MbSR^ 
(VI) 



(I-k) 
or a salt thereof 
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R^— Y — CO — ^A.— N — CH — CO— N ^ c 



Process 10 



or a salt thereof 




.y — CO — ^A— N — CH — CO — H 



Elimination of the 
aniino protective 
group 



(I-m) • 
or a salt thereof 



so 




^ Y — CO— A— N — CH — CO— ^ ^ ^5 



(l-a) 
or a salt thereof 
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Process 11 




-Y — CO— A — N — CH — CO— N 



(I-n) 
or a salt thereof 



Elimination of 
the hydroxy 
protective group 



R-^ — Y — CO 




CH — CO — N 



(I-o) 
or a salt thereof 



wherein R\ R*. R*. R*. R*. A, X and Y are each as defined above. 
Hi is protected hydroxy(lower)alkyl. 
Hi is hydroxy(tower)aJlcyl, 

Rj is tower allcyl which may have suitable 8ub8tituent(8}. 
Rg is protected cartx]9(y(lower)alkyl, 
R| is cart)oxy(lower)alkyl. 

R^ is carfoamoyKtower>aIkyl which may have sultabie substituent(s). 
i^ Is amino protective group, 
R' is lower aikyf, 

Aa is an amino add residue containing a thio, 

Ab Is an snino actd resldLie containing a suifinyl or suifonyt, 

Ag is an amino add residue containing an amino, a hydroxy and/or a cartjoxy. 

Ad is an amino add residue containing a protected amino, a protected hydroxy and/or a protected carboxy, 

A. Is an amino add residue containing a sulfonyloxy which has a suitable substituent 

Ai Is an amino add residue containing an azido. 

Ag Is an amino add residue containing an amino. 

Ah is an amino add residue containing a protected hydroxy, 

A| Is an amino add residue containing lower aikylthio, 

L is an add residue, and 

M« and Mt, are each an alkaline metal. 

As to the starting compounds (II) and (]»). some of them are novel and can be prepared by the 
procedures described in the preparations and Examples mentioned later or a conventional manner. 

Throughout the present spedflcation, the amino add, peptides, protective groups, condensing agents, 
etc. are indicated by the abbreviations according to the lUPAC-lUB (Commission on Biological Nomencla- 
ture) which are In common use in the fiekl of art 

Moreover, unless otherwise indicated, the amino adds and their residues when shown by such 
abbreviations are meant to be L-configured compounds and residues. 
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Suitable pharmaceuticaily acceptable salts of the starting and object compound are conventional non- 
toxic salt and include an acid addition salt such as an organic acid salt (e.g. acetate, trifiuoroacetate, 
maleate, tartrate, methanesulfonate, benzenesulfonate, formate, toluene sulfonate, etc.), an Inorganic acid salt 
(e.g. hydrochloride, hydrobromide, hydriodide, sulfate, nitrate, phosphate, etc.), or a salt with an amino acid 
(e.g. arginine. aspartic acid, glutamic acid, etc.), or a metal salt such as an alkali metal salt (e.g. sodium 
salt, potassium salt, etc.) and an alkaline earth metal salt (e.g. calcium salt, magnesium salt, etc.). an 
ammonium salt, an organic base salt (e.g. trimethylamine salt, triethylamine salt, pyridine salt, picoline salt, 
dicyclohexylamine salt. N.N -dibenzytethylenediamine salt. etc.). or the like. 

In the above and subsequent descriptions of the present specification, suitable examples and illustra- 
tions of the various definitions which the present invention include within the scope thereof are explained in 
detail as follows. 

The term "lower" is intended to mean 1 to 6, preferably 1 to 4 carbon atom(s). unless otherwise 
indicated. 

Suitable "lower alkyl" may include a straight or branched one such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert-butyl, pentyl, hexyl. and the like, in which the most preferred one is methyl. 

Suitable "aryr and the aryl moiety of "arylamino" may include phenyl, tolyl. xylyl, mesityl, cumenyi, 
naphtyl. and the like, in which the preferred one is Ce -Cio aryl and the most preferred one is phenyl. 

Suitat}le "lower alkylene" is one having 1 to 6 cart>on atom(s) and may include methylene, ethylene, 
trimethyiene. propylene, tetramethylene. methyltrimethylene, hexamethylene. and the like, in which the 
preferred one is methylene, ethylene or trimethyiene. 

Suitable "lower alkenylene" is one having 2 to 6 carbon atom(3) and may include vinylene, pro- 
penylene. and the like, in wtiich the preferred one is vinylene. 

Suitable "an amino acid residue excepting D-Trp" means a bivalent residue derived from an amino acid 
excepting D-Trp, and such amino acid may be glycine (Gly), D- or L- alanine (Ala), /3-alanine (jSAla), D- or 
L-valine (Val). E> or L- leucine (Leu). D- or L-lsoleucine (lie). D- or L- serine (Ser), D- or L- threonine (Thr), 
D- or L-cysteine (Cys). D- or L- methionine (Met). D- or L-phenylalanine (Phe). L-tryptophan (Trp). 0- or L- 
tyrosine (Tyr). D- or L- proline (Pro), D- or L- hydroxyproplne {Pro(OH)) such as 3-hydroxyproline (Pro- 
(30H)) and 4-hydroxyproline (Pro[40H)). D- or L- azetidlne-2-carboxylic add (Azt). D- or L- thioproline (Tpr), 
D- or L-amlnoproline (Pro(NH2)) such as 3-aminoproline (Pro(3NH2)) and 4-aminoproline (Pro(4NH2)). D- or 
L* pyroglutamic add (pGlu), D- or L- 2-aminoi$obutyric acid (Aib), D- or L-glutamic acid (Glu). 0- or L- 
aspartic add (Asp), D- or L- glutamine (Gin), D- or L- asparagine (Asn). D- or L-lysine (Lys). D- or L- 
arginine (Arg), D- or L- histidine (His), D- or L- ornithine (Om), D- or L- hydroxypiperidinecartwxylic acid 
such as 5-hydrDxypiperidlno-2-carboxylic acid, D- or L- mercaptoproline (Pro(SH)) such as 3-mercap- 
toproline (Pro(3SH)) and 4-mercaptoproiine (Pro(4SH)), whose side chains, which are amino, hydroxy, thiol 
or carboxy groups, may be substituted by the suitable - substttuem(3). Said suitable substituent(s) may 
indude acyl such as cart)amoy). lower alkanoyi (e.g.. formyl, acetyl, etc.), trlhato(lower)aikoxycart}onyl (e.g. 
2,2,2-trichk}rQethoxycart)onyl. etc.), ar(lower)alkoxycartx)nyl (e.g. benzyloxycarbonyl, etc.), lower alkylsul- 
fonyl (e.g., mesyl ethylsuHdnyl, etc.), lower aikoxalyi (e.g., methoxyalyl, ethoxyalyt, etc.), arytsulfonyl (e.g.. 
phenyteulfbnyl. tolylsuifonyl. etc.). hak5ar(tower)aIkoxycarbonyl (e.g., o^iitorobenzytoxycarbonyl. etc.), 
cart)0)cy(towor)alcanoyl (e.g.. carboxyacetyl. carboxypfoptonyl, etc.), glycyl, fl-alanyl, N-lower alkoxycar- 
bonylgiycy* (e.Q^ N4*utoxycarbonylglycyl, etc.) and N-tower alkoxycarbonyl-^-alanyl (e.g., N-t- 
butoxyoarbonyl-^-alanyl. etc.). N.N-di(lower)alkylamino(lower)alkanoyl (e.g., N,N-dimethytaminoacetyl, N.N- 
dlethytaminoacetyi, N.N-dlmethytaminopropionyl. N.N-diethylaminopropionyi, etc.), carboxyalyl. mor- 
ptiotfwcarbonyi. amino(k>wer)alkanoyl (e.g.. aminoacetyl, aminopropionyl, etc.). N-ar(lower)- 
alkO!xycarbonytonino<tower)aikanoyl (e.g, N-benzyloxycaft)onylaiminoacetyl, etc.), threonyl, N-lower alkox- 
ycarbonylthreonyl (e.g. N-t-butoxycart)onylthreonyl, etc.), N-lower alkanoylthreonyl (e.g., N-acetylthreonyl. 
etc.), flower aIkoxycarbonyl(tower)aikyl-N-lower alkoxycarbonylamino(k)wer)alkanoyl (e.g., N-t- 
butoxycarbonylmethyl-N-t-butoxycarbonylaminoacetyl, etc.). o-glutamyl, N-arOower)alkoxycarbonyl-0-ar- 
(lower)aIkyl-a-glutamyl {e.g.. N-benzytoxycarbonyl-O-benzyKo-glutamyt, etc.). -rfllutamyl, N-ar(lower)- 
alkoxycarbonyl-0-ar(tower)aIkyl-rglutamyl (e.g., N-benzytoxycarbonyM>benzyl-rtllulamyl. etc.), lower al- 
kyl (e.g.. methyl, ethyl, t^Xityl, etc.), carboxy(lower)alkyl (e.g. carboxymethyl, etc.), morpholino, glydno 
amide, threonino amide. N'-glutamino N-tower alkylamWe (e.g.. N'-glutamino N-t-txjtylamide, etc.), di(lower)- 
alkylamino (e.g. dimethytamlno. etc.), arOower)alkyl (e.g.. benzyl, phenethyl. etc.). trihak)(lower)aikyl (e.g., 
2.2^-trlchtoroethyl, etc.), tower aIkoxycarbonyl(lower)aJkyl (e.g.. methoxycarbonylmethyl, ethoxycarbonyt- 
methyl, t-butoxycarbonytmethyl, etc.). or usuaJ protecting group used in the fiekj of art. In case that such 
amino add contain a thio. it may be its sulfoxide or sulfone. 

Suitabte •carboxy(tower)alkyI" may include carboxymethyl. carboxyethyl, carboxypropyl, and the like. 

Suitable "protected carboxy(lower)aikyr means the above-mentioned carboxy(lower)alkyl, in which the 



12 



EP 0 394 989 A2 



carboxy group is protected by a conventional protective group such as osterified carboxy group. Preferred 
example of the ester moiety thereof may include lower alkyl ester {e.g. methyl ester, ethyl ester, propyl 
ester, tert-butyl ester, etc.), and the lil<e. 

Suitable "carbamoyl{lower)alkyl which may have suitable substltuent(s)" may include carbamoyl{Iower)- 
allcyl (e.g.. carbamoylmethyl, carbamoylethyl, carbamoy (propyl, etc.). carbamoyl(lower)alkyl having suitable 
substituent(s) such as lower alkylcarbamoyi(lower)alkyl (e.g. methylcarbamoylmethyl, ethyicarbamoylmethyl, 
etc.), dmino(lower)alkylcarbamoyl(lower)alkyl (e.g., aminomethylcarbamoylmethyl, aminoethylcarbamoyl- 
methyl, etc.), lower alkylamino(lower)alkylcarbamoyi(lower)alkyl (e.g., dimethylamlnomethylcarbamoyl- 
methyl, dlmethylaminoethylcarbamoylmethyl, etc.), and the tike. 

Suitable "lower alkyl which may have suitable 3ubstituent{s)*' may Include a conventional group, which 
is used in the fiekJ of art such as lower alkyl. cartx}xy(lower)aIkyl, protected cait>oxy(lower)alkyl, carbamoyl- 
(tower)alkyl which may have suitable substituent(s), each of which is as exemplified above, lower 
alky(amino{lower)alkyl (e.g. dlmethylaminomethyl, dimethylaminoethyl. etc.). hydroxy (lower)alky I (6.g.. 
hydroxymethyl, hydroxyethyl. etc.), protected hydroxy(lower)alkyl such as acy(oxy(Iower)alkyl (e.g. acetylox- 
yethyl, etc.) and the like. 

Suitable "an amino add residue containing a thio* means a bivalent residue derived from an amino acid 
containing a thio, and may include Tpr, Met. and the like. 

Suitable "an amino add residue containing a sulfinyl or suKonyl" means a bivalent residue derived from 
an amino add containing a sutfinyl or sulfonyl, and may include Tpr(O), Met(0), Tpr(0^, Mel(02), and the 
like. 

Suitable "an amino add reskiue containing an amino, a hydroxy and/or a cartxixy" may Include a 
bivalent residue of an amino add such as Pro<40H). Ser, Thr. tyr. and the like. 

Suitable "an amino add residue containing a protected amino, a protected hydroxy and/or a protected 
carboxy" means the above-mentioned group, in which the amino, hydroxy and/or carboxy is protected by a 
conventional group used In the fiekd of the art such as carbamoyl, tower alkylsutfbnyl (e.g., mesyl, 
ethylsulfonyl, etc.), arylsulfbnyl (e.gM phenylsulfonyl, tolylsulfonyl. etc.), tower alkoxycarbonyl(iower)alkyl 
(e.g., methoxycarbonylmethyl, ethoxycarbonylmethyl. etc.). and the like. 

Suitable "an amino add residue containing sulfonyloxy which has a suitable substituent" means a 
bivalent residue derived from an amino add containing suifonytoxy which has a suitable substituent, in 
which "sulfonyloxy which has a suitable substituent" may include tower aikylsulfonyloxy (e.g., methyisul- 
fonyloxy, ethyisulfonyloxy. etc.), halo<k>wer)alkylsulfonyloxy (e.g.. trifluoromethylsulfonyloxy. etc.). arylsul- 
fonyloxy (e.g., phenylsulfonyloxy, totylsulfonyloxy, etc.), and the like. 

Sultat)le "an amino add reskiue containing an azido" may include a t}ivalent residue of an amino add 
such as Pro(4Na), and the like. 

Suitable "an amino add residue containing an amino" may Include a bivalent residue of an amino acid 
such as Pro{4NH2). and the Hke. 

Suitable "alkaline metal" may include sodium, potassium, and the like. 

Suitable "an add residue" may Indude hatogen (e.g., fluoro, chloro. bromo, iodo). acyloxy (e.g.. 
tosykTxy, mesyloxy. etc.), and the like. 

Suitable "ar<lowBr)aIkyl which may have suitable substHuent(s)" may include a conventional group. 
wWct! Is used In the flow of amino add and peptide chemistry, such as ar(tower)aikyl (e.g. trttyl. benzhydryl, 
benzyt. phonethyt. etc), substituted ar(k>wer)alkyl (e.g.. o-fluorobenzyl. m-fluorobenzyl, o-trifluoromethylben- 
zyl. etc), and the Hke. 

Suitable ■pyrfdyl(tower)alkyr may Indude 2-pyridylmethyl, 3-pyridylmethyt, 4-pyridylmethyl. and the 

like. 

Suitable group of the formula : 



in whteh R* and R5 are linked together to form benzene-condensed lower alkyiene. may include 1-indoIinyl, 
2-isoindo8nyi, 1,2,3.4-t0tiahydroquinolin-1-yl. 1 A3,4'tstrahydroisoqulnoiin-2-yl. and the like. 

Suitable •hydroxy(lower)aJkyr may indude hydroxymethyl. hydroxyethyl, hydroxypropyi. and the like. 

Suitable "protected hydroxy(lower)alkyr means the above-mentioned hydroxy(lower)aIkyl. In which the 
hydroxy group is protected by a conventional protective group such as acyl (e.g. acetyl, etc.), and may 
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include acetyloxy ethyl and the like. 

Suitable "amino protective group" may be a conventional protective group, which is used in the field of 
amino acid and peptide chemistry, that is. may include acyl such as lower alkanoyi (e.g. formyl. acetyl, 
propionyl, butyryl, isobutyryl. valeryl. isovaleryl, pivaloyl. hexanoyi. etc.). lower alkoxycarbonyl (e.g. methox- 
ycarbonyl. ethoxycarbonyl, propoxycarbonyi, butoxycarbonyl. t-butoxycarbonyl, etc.), and the like. 

Suitable "an amino acid residue containing lower alkylthio" means a bivalent residue of an amino acid 
containing lower alkylthio. in which lower alkylthio may include methylthio, ethylthio. and the like. 

Suitable substituent on R' moiety may include a conventional group, which is used in the field of amino 
acid and peptide chemistry, such as lower alkyi which may have suitable substituent(s), amino protective 
group, each as defined above, hydroxy, halogen (e.g. fluoro, chloro. etc.). lower alkoxy {e.g. methoxy, 
butoxy. etc.), N.N-di(lower)aikylamino (e.g. dimethylamino, etc), lower alkoxycarbonyl (e.g. methoxycar- 
bonyl, t-butoxycarbonyl. etc.), and the like. 

Particularly, the prefen-ed embodiments of R\ R^. R3, R*. R*. A and Y are as follows, 
is lower alkyI (e.g. isopentyl, etc.): 
aryl which may have one or more, preferably one to three substituent(s) selected from hydroxy, lower 
alkoxy and N,N-di(lower)aIkylamino (e,g. phenyl, hydroxyphenyl, dihydroxyphenyl. hydroxydimethox- 
yphenyl.. N.N-dim6thylaminophenyl. etc.); 
arylamino (e.g. anilino, etc.); 
pyridyl; 
pyrrolyl; 
pyrazotopyridyl; 
quinolyl; 
benzofuryl; 
indazolyl; 
benzothienyt: 
a group of the formula : 



wherein is hydrogen; 

lower alky! (e^. methyl, isopropyl, etc.); 

carboxy(tower)elIcy1 (e.g. cartsoxymethyl etc.): 

esterffied carboxy(lower)aikyl such as lower alkoxycartx)nyl(1ower)alkyi (e.g. t-butoxycart3onylmethyi. etc.); 

N,r*Wi(tower)alkylamino(tower)alkyl (e.g. N,N-dlmethylaminoethyl, etc.); 

or 

N,N-di(tower)aIkylamino(k)wer)alkytearbamoyl(tower)alkyl (e.g. N.N-dimethylamlnoethylcarbamoyim ethyl, 

etc.); and 

R' Is hydrogen; 

hydroxy; 

hak)gen (e.g. chtoro, etc.); 
lower alkyI (e.g. methyl, etc.); 
lower alKoxy (e.g. methoxy, etc.); or 




wfterein R* is hydrogen; or 

lower alkoxycarbonyl (e.g. t-butoxycarbonyl, etc.); 

or a group of the fonmuta : 
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N.N-dl lower)alkylamino (e.g. N.N-dimethylamino, etc.); 

R2 is hydrogen; or 

lower alkyi (e.g. methyl, etc.); 

Is hydrogen; or 
hydroxy; 

R* is lower alkyI (e.g. methyl, etc.); 

hydroxy (lower )alky I (e.g. hydroxyethyl, etc.); or 

acyloxy(lower)alkyl such as lower alkanoyloxy(lower)alkyl (e.g. acetyloxyethyl, etc.); 
R^ Is ar(tower)alkyl such as mono or di or triph8nyi(lower)alkyl (e.g. benzyl, etc.); 

haloar(lower)afkyl such as halo*substituted mono or di or tnphenyl(lower)alkyl (e.g. fluorobenzyl, chloroben- 
zyl. etc.); 

hato(lower)alkylar(k>wer)alkyl such as halo(k)wer)aIkyl-sub3tituted mono or di or triphenyl(lower)aIkyl (e.g. 
trifluoromethylbenzyl, etc.); or 
pyridyl(lower)alkyl (e.g. pyridylmethyl. etc.): or 

R* and are linked together to form benzene-condensed lower alkylene (e.g. 1 .2.3,4-tetrahydroquinolin-2- 
yl, etc.): 

A Is a bivalent residue derived from an amino acid excepting D-Trp, which may have suitable substituent(s) 
such as proline, hydroxyprollne (8.g. 44iydroxyproline, etc.), glycine, serine, asparagine, aminotsobutyric 
acid {e.g. 2-aminoisobutyrk: acid, etc.). azetidinecart)oxylic acid (e.g. azetidine-2-carboxylic acid, etc.), 
thioprdine. aspartk: acid, lysine, methionine, threonine, alanine, ornithine, hydroxypiperidinecarboxylic acid 
(e.g. 5-hydroxypiperldlne-2-cartx>xyllc acid, etc.), 4-acyloxyproline [e.g. 4-lower alkanoyloxy proline, 4-lower 
alkanesulfonyloxyproline, 4-arenesulfonyloxyproline, 4-cart>amoyloxyproline. etc.], 4-bwer alkoxyproline, 4- 
carboxy(lower)alkoxyproline. 4-lower alkoxycarbonyl-lower alkoxyproline, 4-lower atkylthloproline, 4- 
aminoproline, 4-acylamlnoproline [e.g. 4-carkx3xy(lower)alkanoylaminoproline, 4-amino(lower)- 
alkanoylaminoproline, 4-ar(lower)alkoxycarbonylamino()ower)aikanoylaminoproline. 4-am!no and cart>oxy 
substituted kwer alkanoylaminoproiine, 4-ar(lower)alkoxycartX)nylamino and ar(low6r)aikoxycartx>nyl substi- 
tuted lower alkanoylaminoproiine. etc.), 4-oxaloaminoprollne, 4-lower alkoxatylaminoprollne, 4-lower at- 
kanesuKonytaminoprollne, 4-N,N-di(lower)alkylamino(lower)alkarK)ylamrnoproline, etc.], 0^-lower alkylserine, 
03-ar(lower)aIkylserine, thioproline sulfoxide, thioproiine sulfone. 0*-ar(lower)alkyl hydrogen aspartate, 
(carbamoyl and hydroxy substituted lower alkylamino)-/9-aspartate, carbamoyl(lower)alkylamino-;3-aspartate. 
morphoiino-^-aspartate, (carbamoyl and lower alkylcarbamoyi substituted lower alkylamino)-/d-aspartdte, N^- 
acyllysine [e.g, N*-arOower)alkoxycarbonytlysine. N*-haloar(lower)alkoxycarbonyHysine, N^-N,N-di(lower)- 
alkylamino-kwer alkanoyllysine, N^-morpholinocarbonyllysine, N«-N-lower alkoxycarbonyl-N-lower 
alkoxycarbonyl(tower)alkylamino(lower)alkanoyllysine, N^-(hydroxy and lower alkanoylamino substituted low- 
er alkanoyl)lysine, -(hydroxy and lower aJkoxycarbonylamino substituted lower alkanoyl)tyslne. -lower 
alkoxycarbonylamino(lower)alkanoyllysine. N*-amino lower)alkanoyllysine, etc.], N^-acylomithine [e.g. N^-ar- 
(k)wer)aikoxycartxinytomrthine, N'-(hydroxy and lower aJkanoylamino substituted lower aikanoyl)omithine, 
N5-(hydroxy and tower alkoxycarbonytamino substituted lower alkanoyl)omithine, etc.], etc.; 
more preferably 
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Pro, D-Pro, Pro(40H), Gly, Ser, Asn, Aib, Azt, 
Tpr, Asp, Lys, Met, Thr, Ala, Orn", OH 
Tpr(O), Tpr(02), Pro( 40CH2C02Bu^) , 
Pro(4CMs), ProCANHj), ™ 

CO2H , 

ProlANHCOCO^Et) , Pro ( 4OCONH2 ) , Asp(0B2l) , 
j-Gln-NHBu*^ Et2N( CH2 ) jCO-j 

Asp , Lys(Z), Lys, 

CH2C02Bu^ 



Hoc 



Boc-Thr— I Ac-Thr — j p COCH2N 

Lys, Lys, Lys 

pCONQo 

Lys , Pro(40Ac), Pro( 4NHCOCH2NHZ) , 

Pro ( 4NHCOCH2NH2 ) , Pro ( 4NHC0 ( CH2 ) 2CHCO2BZ 1 ) , 

HHZ 

Pro ( 4NHC0( CHj ) jCHCOjH ) , Pro ( 4NHC0 ( CHj ) 2CO2H ) , 

Pro(4NHCOC02H), Pro(40Ts), Pro(4SMe), Pro(40Me). 

Ser(Bzl), Lys(C£-Z), Asp , Asp , 

j— Gly-NHj Boc-^Ala— j 

Asp , Ser(Bu^), Orn{2), Lys, 

Boc-Gly— I Boc-Thr— j 

Lys , Orn , 

Pro( 4NHC0CH ( CH. ) «C0-B2l , Ac-Thr-i 
,2 2 2 -j 

NH2 Orn, 
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IS 



H-pAla— j H-Gly-| 

Lys , Lys , Pro { 40CH2CO2H ) , 

Pro(4NHCOCH(CH2)2C02H) , Pro(4NHMs), 
NH^ 

Pro{4NHCO(CH2)2NEt2) , Pro( 40CH2C02Et ) or 

j— CO(CH2)2C02H 

Orn ; and 



Y is bond: 

lower alkyl©ne-(o.g. methylene, ethylene, trimethytene, etc.); or 
lower aikenylene (e.g. vinylene, etc.)- 

The processes for preparing the object compound (I) are explained In detail in the following. 



Process 1 

The object compound (I) or a salt thereof can be prepared by reacting the compound (II) or Its reactive 
derivative at the amino group or a salt thereof with the compound (III) or Its reactive derivative at the 
carboxy group or a salt thereof. 

Suitable reactive derivative at the amino group of the compound (II) may Include SchifTs base type 
imino or its tautomeric enamin© type isomer formed by the reaction of the compound (II) with a cartsonyl 
compound such as aldehyde, ketone or the like; a silyl derivative formed by the reaction of the compound 
(11) with a silyl compound such as bis(trimethylsilyl)acetamido, mono{trimethylsilyl) acetamide, bls- 
(trimethylsilyl)urea or the like; a derivative formed by reaction of the compound (II) with phosphorus 
trichloride or phosgene, and the like. 

Suitable salts of the compound (II) artd Its reactive derivative can be referred to the ones as exemplified 
for the compound (I). 

Suitable reactive derivative at the carboxy group of the compound (III) may include an acid halide, an 
acid anhydride, an activated amide, an activated ester, and the tike. Suitable examples of the reactive 
derivatives may be an add chkiride; an add azide: a mixed acid anhydride within acid such as substituted 
phosphoric acid [e.g. dialkylphosphoric add. phenylphosphoric add. diphenylphosphoric add. dibenzyl- 
phosphoric add, hak)genated phosphoric acid. etc.]. dlalkylphosphorous add. sulfurous acid, thiosulfuric 
add. sulfurfc add. sulfonic acid [e.g. methanesulfbnic add, etc.], aliphatic cartwxylic add [e.g. acetic acid, 
propionic add. butyric add, tsobutyric add, pivalk: add. pentanolc add. isopentandc add. 2-ethylbutyric 
add. trichkjroacetic add* etc.] or aromatic carboxylk; add [e.g. benzoic add, etc.]; a symmetrical acid 
anhydride; an acth/ated amide with Imidazole. 4-substituted imidazole, dlmethylpyrazde, triazole or 
tetrazole: or an activated ester [e.g. cyanomethyl ester, methoxymethyl ester, dimethyliminomethyl [(CH3)- 
2lvi = CH-J ester, vinyl ester, propargyl ester, p-nitrophenyl ester, 2,4-dinftrophenyl ester, trichlorophenyl 
ester, pentachtorophenyl ester, mesylphenyt ester, phenylazophenyl ester, phenyl thioester, p^itrophenyl 
thioester, p-cresyl thioester. carboxymethyl thioester, pyranyl ester, pyridyl ester, piperidyl ester. 8-quinolyl 
thioester, etc.], or an ester with a N-hydroxy compound [e.g. N.N^dimethyihydroxylamine, 1-hydroxy-2-(1H)- 
pyridone, N-hydroxysucdnimide, N-hydroxyphthalimide. 1-hydroxy-1H-benzotriazole, etc.], and the like. 
These reactive derivatives can optionally be selected from them according to the kind of the compound (III) 
to be used. 

Suitable salts of the compound (III) and its reactive derivative may be a base salt such as an alkali 
metal salt [e.g. sodium salt, potassium salt etc.], an alkaline earth metal salt [e.g. caldum salt, magnesium 
salt, etc.], an ammonium salt, an organic base salt [e.g. trimethylamine salt, triethylamine salt, pyridine salt, 
picoline salt, dicyclohexylamlne salt N,N'-dlbenzylethyl©nediamine salt, etc.], or the like, and an acid 
addition salt as exemplified for the compound (I). 

The reaction is usually carried out in a conventional solvent such as water, alcohol [e.g. methanol, 
ethanol, etc.], acetone, dioxane, acetonitrlle, chloroform, methylene chloride, ethylene chloride, 
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tetrahydrofuran. ethyl acetate, N.N-dimethytformamid©, pyridine or any other organic solvent which does not 
adversely influence the reaction. These conventional solvent may also be used in a mixture with water. 

In this reaction, when the compound (III) is used In a free acid form or Its salt form, the reaction is 
preferably carried out in the presence of a conventional condensing agent such as N.N -dicyclo- 

5 hexylcarbodiimlde; N-cyclohexyl-N'-morpholinoethylcarbodiimide; N-cyclohexyl-N'-{4- 

dlethylaminocyclohexyl)cartx>dlrmide: N,N -diethylcarbodlimide, N.N'-diisopropylcarbodiimlde; N-ethyl-N'-{3- 
dimethylaminopropyDcarbodlimide: N,N'-carbonylbi3-(2-methylimida2ole); pentamethyleneketene-N- 
cyclohexy limine; diphenylketene-N-cyclohexylimine; ethoxyacetylene; 1-alkoxy-1-chioroethylene; triaikyl 
phosphite: ethyl polyphosphate: isopropyl polyphosphate; phosphoms oxychlorld© (phosphory! chloride); 

10 phosphorus trichloride; diphenyl phosphorylazide; thionyl chloride; oxalyl chloride; tower alkyi haloformate 
(e.g. ethyl chloroformate. isopropyl chloroformato, etc.]; triphenylphosphine; 2-ethyI-7-hydroxybenzisox- 
azoliunn salt; 2-ethyl-5-{nn-sulfophenyl)isoxazollum hydroxide intramolecular salt, benzotriazol-l-yl-oxy-tris- 
(dimethylamino)-phosphoniumhexafluorophosphate; 1-(pK;h!oroben2enesulfonyloxy)-6-chloro-1 H-ben- 

zotriazole; so-called Vilsmeier reagent prepared by the reaction of N.N-dimethyiformamide with thiony! 

IS chloride, phosgene, trichloromethyl chksroformate. phosphorus oxychloride, etc.; or the like. 

The reaction nnay also be canied out in the presence of an inorganic or organic base such as an alkali 
metal bicartranate. tri(Iower)alkylamine. pyridine, N-(lower)alkylmorphoIlne, N,N-dl(lowerjalkylbenzylamine, 
or the like. 

The reaction temperature Is not critical, and the reaction is usually canied out under cooling to 
20 wanning. 



Process 2 

25 The object compound (l-b) or a salt thereof can be prepared by reacting tiie compound (l-a) or a salt 

thereof with the compound (iV). 

The present reaction Is usually carried out in the presence of a base such as alkali lithium (e.g. n-butyl 

litiiium. etc.). alkali metal hydride (e.g. sodium hydride, potassium hydride, etc.), tri(lower)alkylamine {e.g. 

trlmethylamine, triethylamine, etc.). pyridine or Its derivative (e.g. picotine, lutldine. 4-dimethylaminopyridine, 
30 etc.), or the like. 

The present reaction is usually canied out In a solvent such as dioxane, dimethyl sulfoxide, dimethylfor- 
mamide, diethylformamide. dimethylacetamide, benzene, tetrahydrofuran, or any other solvent which does 
not adversely affect the reaction. In case that the base to be used is liquid, it can also be used as a solvent. 

If necessary, i3ne present reaction can be used phase transfer catalyst (e.g. cetyltrimethylammonium 
35 chloride, etc.). 

The reaction temperature Is not critical and the reaction is usually carried out under cooling, at ambient 
temperature or under heating. 

The present reaction includes, wfthin its scope, the case that the hydroxy group on A is reacted during 
the reaction or at the post-treating step of the present process. 

40 

Process 3* 

The ot>}ect compound (l-d) or a salt thereof can be prepared by subjecting the compound (l<) or a salt 

45 thereol to efimination reaction of the cartwxy protective group. 

In tite present elimination reaction, all conventional metiiods used in the elimination reaction of the 
cartwxy protective group, for example, hydrolysis, reduction, elimination using Lewis acid, etc. are 
applicable. When the carboxy protective group is an ester, it can be eliminated by hydrolysis or elimination 
using Lewis acid. The hydrolysis is preferably canied out in tiie presence of a base or an acid. 

50 Suitable base may include, for example, an inorganic base such as alkali metal hydroxide (e.g. sodium 
hydroxide, potassium hydroxide, etc.). alkaline earth metal hydroxide {e.g. magnesium hydroxide, calcium 
hydroxide, etc.), alkali metal cartxHiate (e.g. sodium carixjnate, potassium cartxsnate, etc.), alkaline earth 
metal cartxxiate (e.g. magnesium cartwnate, calcium carixnale. etc.), alkali metal bicarbonate (e.g. sodium 
bicartKjnate, potassium bicarbonate, etc.), alkali metal acetate (e.g. sodium acetate, potassium acetate, 

65 etc.), alkaline eartii metal phosphate (e.g. magnesium phosphate, calcium phosphate, etc.), alkali metal 
hydrogen phosphate {e.g. dlsodium hydrogen phosphate, dipotassium hydrogen phosphate, etc.). or the 
like, and an organic base such as trialkylamine (e.g. trimethylamlne, triethylamine. etc.), picoline, N- 
methylpyn'oUdlne. N-methylmorphollne, 1,5-dlazabicyck)t4.3.0]non-5^3ne, 1,4-diazabicyclo[2.2.21octane, 1,5- 
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diazabicyclo(5.4,0Jundecene-5 or the like. The hydrolysis using a base is often carried out in water or a 
hydrophilic organic solvent or a mixed solvent thereof. 

Suitable acid nnay include an organic acid (e.g. formic acid, acetic acid, propionic acid, etc.) and an 
Inorganic acid (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, etc). 
s The present hydrolysis is usually carried out in an organic solvent, water, or a mixed solvent thereof. 

The reaction temperature is not critical, and It may suitably be selected In accordance with the kind of 
the carboxyprotective group and the elimination method. 

The elimination using Lewis acid Is carried out by reacting the compound (I-c) or a salt thereof with 
Lewis acid such as boron trihalide (e.g. boron trichloride, boron trifluorlde, etc.), titanium tetrahalide (e.g. 
TO titanium tetrachloride, titanium tetrabromide, etc.), tin tetrahalide (e.g. tin tetrachloride, tin tetrabromide, 
etc.), aluminum halide (e.g. aluminum chloride, aluminum bromide, etc.), trihaloacetic acid (e.g. trich- 
loroacetic acid, trifluoroacetic acid, etc.) or the like. This elimination reaction is preferably carried out in the 
presence of cation trapping agents (e.g. anisole, phenol, etc.) and is usually carried out In a solvent such as 
nitroaikane (e.g. nitromethane. nitroethane, etc.), alkylene haJide (e.g. methylene chloride, ethylene chloride, 
76 etc.). diethyl ether, carbon disulfide or any other solvent which does not adversely affect the reaction. These 
solvents may be used as a mixture thereof. 

The reduction elimination can be applied preferably for elimination of the protective group such as halo- 
(lower}alkyl (e.g. 2-iodoethyl, 2,2,2-tiichiorcethyl, etc.) ester, ar(lower)alkyl (e.g. benzyl, etc.) ester or ttie 
like. 

20 The reduction method applicable for the elimination reacting may include, for example, reduction by 

using a combination of a metal (e.g. zinc, zinc amalgam, etc.) or a salt of chromium compound (e.g. 

chromous chloride, chromous acetate, etc.) and an organic or an inorganic acid (e.g. acetic acid, propionic 

acid, hydrochloric acid, etc.); and conventional catalytic reduction in tiie presence of a conventional metallic 

catalyst (e.g. palladium carix>n, Raney nickel, etc.). 
25 The reaction temperature is not critical, and tiie reaction is usually carried out under cooling, at ambient 

temperature or under warming. 

The present elimination reaction Includes, witNn its scope, tiie case that ti^e amino, hydroxy and/or 

carboxy protective group for A is eliminated during the reaction or at tiie post-treating step of the present 

process. 

30 

Process 4 

The object compound (1-e) or a salt tiiereof can be prepared by subjecting tiie compound (l-d) or its 
36 reactive derivative at the carboxy group or a salt tiiereof to amidation. 

The amidating agent to be used in the present amidation may Include amine which may have suitable 
substituent(s) such as lower alkyi (e.g., mettiyl, ethyl, etc.). amlno(lower)alkyt (e.g., aminomettiyl, 
aminootiiyl. etc.), towef alkylamino(k>wer)alkyl (e.g„ dimettiylamlnomethyl, dimethytamtnoethyl. etc.) and the 
like. 

40 Suttable reactive derivative at \h6 carttoxy group of ttie compound (1-d) can be refen^ to tiie ones as 

exempOfled for the compound (III) in Process 1 . 

This reaction can be canled out In substantially the same manner as Process and ttierefore tiie 

reaction mode and reaction condftions [e.g. reaction derivatives, solvents, reaction temperature, etc.] of this 

reaction are to be referred to tiiose as explained in Process J[. Process 5 
40 The object compound (i-g) or a salt tiiereof can be prepared by oxidizing tiie compound (I-f) or a salt 

tiiereof. 

The oxidizing agent to be used In tiiis reaction may include an inorganic peradd or a salt tiiereof (e.g. 
periodic acid, persutfuric acid, or sodium or potassium saJt tiiereof. etc.), an organic peracid or a salt tiiereof 
{e.g. pertoenzoic add, m-chtoroperbenzoic acid, perfonmic add, peracetic add.chloroperacetic acid, 
60 trifluoroperacetic add, or sodium or potassium salt tiiereof, etc.), ozone, hydrogen peroxide, urea-hydrogen 
peroxide, N-hatosucdnlmide (e.g. N-bromosuccinimide, r4-chloro8ucdnimide, etc.), hydrochlorite compound 
(e.g. tert-butyl hydrochlorite, etc.) permanganate (e.g. potassium pennanganate. etc.). or any ottwr conven- 
tional oxidizing agent which can oxidlde a sulfinyl group to a sulfonyl group. 

The present reaction can also be carried out in the presence of a compound comprising Group Vb or 
66 Vlb metal In the Periodic Table of elements, for example, tungstic add. molybdte add, vanadic acid, etc., or 
an alkali or an alkaline earth metal salt tiiereof. 

The present oxidation reaction Is usually carried out in a conventional solvent which does not adversely 
Influence the reaction such, as water, acetic acid, chlorofonn. methylene chloride, acetone, meUianot, 
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ethanol or a mixture thereof. 

The reaction temperature is not critical and the reaction is preferably carried out under cooling to at 
ambient temperature. 



Process 6 

The object compound (l-i) or a salt thereof can be prepared by subjecting the compound (l-h) or Its 
reactive derivative at the amino, hydroxy and/or carboxy group or a salt thereof to introduction reaction of 
10 the amino, hydroxy and/or carboxy protective group. 

The reaction can be carried out in substantially the same manner as Process 1, and therefore the 
reaction mode and reaction conditions [e.g. solvents, reaction temperature, etc.] of this reaction are to be 
referred to those as explained in Process 1 . 

The present reaction includes, within Its scope, the case that the amino group on is reacted during 
15 the reaction or at the post-treating step of the present process. 



Process 7-(0 

20 The compound (Vl) or a salt thereof can be prepared by reacting the compound (l-j) or a salt thereof 
with the compound (V)- 

The reaction is usually carried out in a conventional solvent such as dimethyl suKoxide or any other 
solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under wanning to heating. 

26 

Process 7-<ii) 

The object compound (l-k) or a satt thereof can be prepared by subjecting the compound (VI) or a salt 
30 thereof to hydrogenatlon. This reaction is usually carried out in the presence of triphenylphosphine, 
palladium on carbon, or the like. 

The reaction is usually carried out in a conventional solvent such as atcohol (e.g.. methanol, ethanol, 
etc.), or any other solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under cooling to heating. 

35 

Process 8 

The object compound (l-h) or a salt thereof can be prepared by subjecting the compound (H) or a salt 
40 thered to eOmination reaction of the amino, hydroxy and/or carboxy protective group. 

This reaction can be carried out in substantially the same manner as Process 3. and therefore the 
reaction mode and reacticn conditions [e.g. bases, adds, reducing agents, catalysis, solvents, reaction 
tempeiBlurs. etc.] of this reaction are to be referred to those as explained in Process 3. 

The present eSmination reaction includes, within its scope, the case that the carboxy protective group 
48 for R** is eliminated during the reaction or at the post-treating step of the present process. 



Process 9 

so The object compound (1-1) or a salt thereof can be prepared by reacting the compound (l-k) or a salt 
thereof with the compound (VI). 

The reaction Is usually canied out in a conventional solvent such as N.fWImethytformamide or any 
other solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under cooling to heating. 

55 

Process 10 
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The object compound (l-a) or a salt thereof can be prepared by subjecting the compound (l-m) or a salt 
thereof to elimination reaction of the amino, protective group. 

This reaction can be carried out in substantially the same manner as Process 3, and therefore the 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysts, solvents, reaction 
5 temperature, etc.] of this reaction are to be referred to those as explained in Process 3. 



Process 11^ 

10 The object compound (l-o) or a salt thereof can be prepared by subjecting the compound (l-n) or a salt 
thereof to elimination reaction of the hydroxy protective group. 

This reaction can be carried out In substantially the same manner as Process 3, and therefore the 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysts, solvents, reaction 
temperature, etc.] of this reaction are to be referred to those as explained in Process 3. 

rs The compounds obtained by the above processes can be isolated and purified by a conventional 
method such as pulverization, recrystaltization, column chromatography, reprecipitatlon. or the like. 

It is to be noted that the compound 0) and the other compounds may include one or more 
stereoisomers due to asymmetric carbon atoms, and ali of such Isomers and mixture thereof are included 
within the scope of this Invention. 

20 The object compounds (I) and phannaceutically acceptable salt thereof have pharmacological activities 
such as tachykinin antagonism, especially substance P antagonism, neurokinin A antagonism or neurokinin 
B antagonism, and therefore are useful for treating or preventing tachykinin mediated diseases, for. example, 
respiratory diseases such as asthma, rhinitis, cough, expectoration, and the like; ophthalmic diseases such 
as conjunctivitis.verral conjunctivitis, and the like; cutaneous diseases such as contact dermatitis, atopic 

25 dermatitis, urticaria, and other eczematoid dermatitis, and the like; Inflammatory diseases such as rheuma- 
toid arthritis, and the like; pains or aches (e.g. migraine, headache, tootiiache, cancerous pain, etc.); and the 
like. 

Furttier, it is expected tiiat the object compounds (I) of the present invention are useful for treating or 
preventing ophtiialmic diseases such as glaucoma, uveitis, and ttie like; gasti^intestinal diseases such as 

30 ulcer, ulcerative colitis, imtable bowel syndrome, food allergy, and tiie like; Inflammatory diseases such as 
nephritis, and the like; circulatory diseases such as hypertension, angina pectoris, cardiac failure, tiirombo- 
sis, and tiie like; pollaWuria; dementia; schizophrenia; Huntington's chorea; carcinoid syndrome; im- 
munosuppresive agent; and tiie like. 

For tiierapeutic purpose, the compounds (I) and pharmaceutically acceptable salts ttiereof of the 

35 present invention can be used in a fonm of pharmaceutical, preparation containing one of said compounds, 
as an active ingredient in admixture with a phannaceutically acceptable carrier such as an organic or 
inorganic solid or liquid exdpient suitable for oral, parenteral or external administration. The pharmaceutical 
preparations may be capsules, tablets, dragees, granules, solution, suspension, emulsion, or the like. If 
desired, tiiere may be included in these preparation, auxiliary substances, stabilizing agents, wetting or 

40 emulsifying agents, buffers and otiier commonly used additives. 

While the dosage of the compounds (1) will vary depending upon tiie age and condition of tiie patient, 
an average slngto dose of about O.l mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg. 500 mg and 1000 mg of 
the compound (0 may be effective for tiBating asthma and the like. In general, amounts between 0.1 
mg/body and about 1.000 mg/body may be administered per day. 

40 In order to Illustrate ttie usefulness of the object compound (I), the pharmacological test data of some 
representative compounds of the compound (1) are shown In the following. 



so 
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Test Compounds : 

Me 

— p-CO-(2S,4R)-Pro(40H)-Phe-N ^ 
J Bzl 
H 




(b) l?s5sJLr.--'^0" ( 2S, 4R) -Pro{ 40H) -Phe-N ^ 

Bzl 
He 

{ c ) (i!^ n — CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

H 

Me 
Bzl 



:o-(s)-A2t-Phe-N ^ 



22 



EP 0 394 989 A2 

(^^^ n-^0-(2R,4R)-Tpr(0)-Phe-N ^ (B-isomer) 

Bzl 

H 



Ct7 



Me 

t^^^ ;y-CO-(2S,4R)-Pro(40H)-Tyr-N ^ 

Bzl 

H 



n /Me 

^^-CO-(2S,4R)-Pro(40H)-Tyr-N ^ 
H Bzl 



Me 

(1^) (^^^ n^O-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl 

Me 



CH^CONH ( CHj ) 2^ • HCl 

He 



(i) /Me 
■ ( CHj ) jCO- ( 2S, 4R) -Pro ( 40H) -Phe-N ^ 

Bzl 
Re 



(trans) 

( J ) fS^=^CH=CH-CO- ( 2S , 4R> -Pro ( 40H) -Phe-N 

Uj^U "bzI 

Me 

( Ic ) n CO- ( 2S , 4R ) -Pro ( 40H ) -Tyr-N ^ 



J,-** Bzl 



(1) *H-Substanco P receptor binding 
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Test Method : 



(a) Crude lung membrane preparation 

5 

Male Hartly strain guinea pigs were sacrificed by decapitation. The trachea and lung were removed and 
homogenized in buffer (0.25 M sucrose, 50 mM Tris-HCI pH 7.5. 0.1 mM EDTA) by using Polytoron 
(Kinematica). TTie homogenate was centrifuged (1000 xg, 10 min) to remove tissue clumps and the 
supernatant was centrifuges (14000 xg 20 min) to yield pellets. The pellets were resuspended in buffer (5 
10 mM Tris-HCI pH 7.5). homogenized with a teflon homogenlzer and centrifuged (14000 xg. 20 min) to yield 
pellets which were refen^ed to as crude membrane fractions. The obtained pallets were stored at -70* C until 
use. 



IS (b) ^H-Substance P binding to preparation membrane 

Frozen crude membrane fractions were thawed and resuspended in Medium 1 (50 mM Tris-HCI pH 7.5, 
5 mM MnCl2. 0.02% BSA, 2 ag/ml chymostatin, 4»ig/ml leupeptln. 40 ug/ml bacitracin.) ^H-substance P (1 
nM) was incubated with 100 ul of the membrane preparation in Medium 1 at 4* C for 30 minutes tn a final 
20 volume of 500 ul. At the end of the incubation period, reaction mixture was quic)<iy filtered over a Whatman 
QF/B glass filter (pretreated with 0.1% polyethylene Imine for 3 hours prior to use) under aspiration. The 
filters were then washed four times with 5 ml of the buffer (50 mM Tris-HCI. pH 7.5). The radioactivity was 
counted in 5 ml of Aquazol-2 in Packerd scintillation counter (Packard TRI -CARB 4530). 



Test Results : 


Test 
Compounds (0.1 
ul/ml) 


Inhibition 
(%) 


(a) 


96 


(b) 


99 


(c) 


99 


(d) 


93 


(e) 


100 


(0 


100 


(g) 


98 


(h) 


100 


(i) 


98 


(i) 


94 


(k) 


100 



so 

(2) Effect of Intratrachea administration on substance P induced bronchoconstriction In guinea-pigs. 



Test Method : 

Male Hartley strain guinea-pigs weighing 300-500 g were immobiilzed with sodium pentobarbital (10 
mg/animal administered intraperitoneally). A catheter was also intubated into trachea for artifical ventilation. 
The animal was respirated by means of a miniature respiration pump (Harvard B-34. 5 ml/stroke, 60 
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strokes/minutes). Test Compound was suspended in 0.1% methyl cellulose-saline) and administered 
intratrachea. 



Test Results : 


Test 
Compounds 


EDso 
(mg/kg) 


(a) 


0.072 


(k) 


0.08 



The following examples are given for purpose of Illustrating the present invention in detail. 

In those examples, there are employed the following abbreviations in addition to the abbreviations 
adopted by the lUPAC-IUB. 
Ac : acetyl 

Alb : 2-amjnoisobutyric add 
Azt : azetldine-2-carboxylic add 
Boc : t-butoxycarbonyl 
^ BSA : bistrimethylsilylacetamlde 
Bu* : l-butyl 
Bz : benzoyl 
Bzl : benzyl 

Bzl(o-F) : o-fluorobenzyl 

Bzl(m-F) : m-fluorobenzyl 

Bzl(o-GF3) : o-trifluoromethylbenzy! 

DMAP : dimethylamlnopyrldlne 

DMF :dimethylformamid6 

DMSO : dimethylsutfoxide 
^ Et : ethyl 

HOBT : N-hydroxybenzotriazole 

IPE : isopropyl ether 

Me : methyl 

Ms : mesyl 
^ NMM : r^methylmorphollne 

4N-HCt/D0X : AN-hydrogen chloride in 1 ,4-dioxane 

PH : isopropyl 

Py(2) : 2-pyridyl 

Su : sucdnimldo 

TEA ; triethylamine 

TFA ! trtfluoroscedc acid 

THF : totrehydrofuFsn 

Tpr : thkiproOrte 

Ts :tD8yl 

^ WSC : 1-ethyl-3-<3'-dlmethylaminopropyl)cafbodllmide 
Z : benzyk}xycarbonyl 

The Starting Compounds used and the Obiect Compounds obtained in the following examples are given 
in The Table as betow. in which the formulae of the Starting Compounds are in the upper and the fomnulae 
of the Object Compounds are in the tower, respectively. 



65 



25 



EP 0 394 989 A2 



Table 



5 


Preparation No. 


Formula 




1 


3oc-Phe-0H 


10 




. Me 

Boc-Phe-N 

^ Bzl 


IS 


2 


Me 

Boc-Phe-N ^ 

Bzl 


^ Me 
HCl'H-Phe-N CT 

Bzl 


20 


3 


HC1»H-Phe-N ^ 

^ Bzl 


25 


Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe -N C 

^ Bzl 


30 


4 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl 


35 


Me 

HCl •H-( 23 , 4R) -Pro{ 40H) -Phe-N ^ 

^ Bzl 



40 



48 



50 
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Preparation Ho. 


Formula 


5-(l) 


HC1*H-Phe-N:^ 

Bzl 


Me 

Boc-Pro-Phe-N CT' 

Bzl 


5-(2) 


Me 

HC1«H-Phe-N 

^Bzl 


Ma 

^ Me 

Boc-0-Pro-Phe-N tT 

^Bzl 


5-{3) 


. Me 

HCl-H-Phe-N CT 

^ Bzl 


Boc-Gly-Phe-N 

^Bzl 


5-(4) 


^Me 
HC1^H-Phe-N<" 

^Bzl 


He 

Boc-Ser-Phe-N<r 

^Bzl 


5-(5) 


^ Me 
HCl'H-Phe-NCT^ 

^Bzl 


Boc-Asn-Phe-N ^ 

^Bzl 


5-(6) 


Me 

HC1*H-Phe-N<f 

^Bzl 


. Me 

Boc-Aib-?he-N<" 

^ Bzl 
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Preparation No. 


Formula 


6 


H- { 2S , 4S ) -Pro ( 40H) -OH 




Boc- ( 2S , 4S ) -Pro { 4 OH ) -OH 


7 


H-(S)-Azt-OH 




Boc- (S)-Azt-OH 


8-(l) 


.Me 

HC1*H-Phe-N CT 

^ BZI 


.Me 

Boc- ( 2S , 4S ) -Pro ( 40H) -Phe-N 

^Bzl 


3-(2) 


^Me 
HC1*H-Phe-N<" 

»zl 


Boc- (2S) -A2t-Phe.N 

BZI 


8-(3) 


^Me 
HC1*H-Phe-N<r 

^ Bzl 


^Me 
Boc -Tpr -Phe-N ^ 

^B2l 


9 


Boc-Tyr-OH 


Boc-Tyr-N CT 

^Bzl 


10 


^Me 

Boc-Tyr-N 

^Bzl 


Me 

Boc-(2S,4R)-Pro(40H)-Tyr-N 

^Bzl 
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Preparation No. 


Formula 


11 


Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 

^Bzl 


Hoc- { 2S, 4R) -Pro( 40C0NHC0CC1-, ) -Phe-N 

' ^Bzl 


12 


Boc-( 2S, 4R) -Pro( 40C0NHC0CC1^ ) -Phe-N 

^ Bsl 


^ Me 

Boc- ( 2S , 4R) -Pro ( 40C0NH- ) -Phe-N ^ 

^ ^ Bzl 


13 


^Me 

Boc-(2S,4R)-Pro(40CONH-)-Phe-N CT 

^ Bzl 


• . Me 

HCl -H- ( 2S , 4R) -Pro( 40C0NH. ) -Phe-N 

^ Bzl 


14 


Me 

Boc- ( 2S, 4R) -Pro( 40H) -Phe-N 

^ Bzl 


^ Me 

Boc- ( 2S , 4R) -Pro( 40CH.C0-,Et ) -Phe-N ^ 

^ ^Bzl 


15 


^Me 

Boc- ( 2S, 4R) -Pro ( 40CH-C0-jEt) -Phe-N 

Bzl 


Me 

HCl -H- I 2S, 4R) -Pro ( 40CH^C0*Et) -Phe-N 

^ ^ ^Bzl 


16 


we 

HCl'H-Phe-N ^ 

^Bzl 


^ Me 

Boc-Asp(OBzl) -Phe-N ^ 

Bzl 
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Preparation No. 


Formula 


17 


. Me 

HCl-H-Phe-N CT 

Bzl 


^ Me 

Boc-Asp(OBzl)-Phe-N 

^B2l 


18 


^ Me 

Boc-Asp(OBzl)-Phe-N 

Bzl 


Me 

HCl-H-Asp(OBzl)-Phe-N 

^ Bzl 


19 


Boc-Tyr-OH 


Me 

Boc-Tyr-N 

^ CH2Py(2) 


20 


Boc -Phe-N ,JOj 


Boc-Pro-Phe-N ^^^JL^^ 


21-(1) 


^Me 

Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N \^ 

BzKo-F) 


Me 

HCl-H-( 2S, 4R) -Pro( 40H) -Phe-N ^ 

BzKo-F) 


21-{2) 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N <' 

BzKo-CF^) 


^Me 

HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl{o-CF3) 
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Preparation No. 


.Formula 


21-(3) 


M6 

Boc-{2S,4R)-Pro(40H)-Phe-N 1^ 

Bzl(m-F) 


HCI-H-(2S,4R)-Pro{40H)-Phe-N ^ 

B2l(ir-F) 


21-(4) 


^ Me 
Boc-Pro-Phe-NtT 

Bzl 


^ Me 
HCl-H-Pro-Phe-Nr^ 

Bzl 


21-(5) 


^ we 
Boc-Phe-N ^ 

^ Bzl(o-F) 


Me 

HCl-H-Phe-N^f 

Bzl(o-F) 


21-(6) 


Me 

Boc-Phe-N 

BzKo-CFj) 


^ Me 
HCl-H-Phe-N ^ 

BzKo-CF^) 


21-17) 


Ma 

^Me 

Boc-Phe-N 

Bzl(m-F) 


Me 

HCl'H-Phe-N-^ 

^BzKm-F) 


21-{8) 


He 

Boc-Ser-Phe-N ^ 

Bzl 


^ Me 

HCl-H-Ser-Phe-H 'T 

Bzl 
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Preparation No. 


Formula 


21-(9) 


. Me 

Boc- ( 2S , 4R) -Pro ( 40H) -Tyr-N 

CH2Py(2) 




. Me 

2HC1 • H- ( 2S , 4R ) -Pro ( 40H ) -Tyr -N ^ 

CH2Pyl2) 


21- (10) 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N 


2HC1 -H- ( 2S, 4R) -Pro( 40H) -Phe-N ^ 

^CH2Py(2) 


21- (11) 


( CH- ) -OAC 

Boc- (2S,4R)-Pro(40H) -Phe-N 

Bzl 


( CH- ) -OAC 

HCl •H-(2S,4R) -Pro (40H) -Phe-N C 

Bzl 


22-(l) 


He 

HC1«H-Phe-N c;^ 

Bzl 


Me 

Boc-Lys(Z)-Phe-N ^ 

Bzl 


22-(2) 


Me 

HCl'H-Phe-N 

^ Bzl 


. Me 

Boc-Lys ( CI- Z) -Phe-N <^ 

Bzl 


22-(3) 


. Me 

HCl'H-Phe-N C 

Bzl 


Me 

Boc-Orn ( Z ) -Phe-N ^ 

^ Bzl 
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Preparation No. 


Formula 


23-(l) 


r- Gln-NHBa^ 
1 /Me 
Boc-Asp-Phe-N V. 

B2l 


Gln-NHBU*^ 
1 Me 
HCl-H-Asp-Phe-N 1^ 

Bzl 


23-(2) 


Ma 

Boc-Lys ( Cl-2 ) -Phe-N 

Bzl 


^ we 

HCl-H-Lys(Cl-Z)-Phe-N 

^ Bzl 


23-(3) 


Me 

Boc-Lys ( 2) -Phe-N 

Bzl 


Me 

HCl • H-Lys ( 2 ) -Phe-N 

Bzl 


23-(4) 


Me 

Boc-Orn(2)-Phe-N 

Bzl 


Me 

HCl • H-Orn ( 2 ) -Phe-N 

Bzl 


24 


Me 

Boc-MePhe-N CT 

Bzl 


Me 

HCl'H-MePhe-Ntf 

Bzl 


25- (1) 


Boc-Phe-OH 


.Me 

Boc-Phe-N 

B2l(m-F) 
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Preparation No. 


Formula 


25-(2) 


Boc-Phe-OH 




. Me 
Boc-Phe-N \^ 

BzKo-CF^) 


25-{3) 


Boc-Phe-OH 


Boc-Phe-N 

Bzl(o-F) 


25-{4) 


Boc-Phe-OH 


Me 

BOG-Phe-N CT 

^ CH2Py(2) 


25-(5) 


Boc-Phe-OH 


^ (CH^)-jOH 
Boc-Phe-N ^ ^ 
^Bzl 


26 


Boc-MePhe-OH 


^Me 
Boc-MePhe-N <^ 

^Bzl 


27 


Me 

Boc- Asp ( OBzl ) -Phe-N C 

^ Bzl 


^Me 
Boc-Asp-Phe-N ^ 

^Bzl 


28 


OH 

HCl-H-lT^ 

COOH 


OH 

BOC-N^ 

COOH 
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Preparation No. 


Formula 


29-(l) 


Me 

HCl-H-Phe-N 

Bzl 


OH 

BOC-N J 

CO-Phe-N ^ 

Bzl 


29-(2) 


^Me 

HCl • H- MePhe-N 

Bzl 


Me 

Boc-Pro-MePhe-N 

Bzl 


29-(3) 


HCl-H-Phe-N 

^B2l(o-CF^) 


^Me 

Boc-(2S,4R)-Pro(40H)-Phe-N 

BZKO-CF^) 


29- (4) 


^ Me 
HCl-H-Phe-N CT 

Bzl(m-F) 


Me 

Boc- ( 2S, 4R) -PriD( 40H) -Phe-N 

^Bzltm-F) 


29-(5) 


Me 

HC1*H-Phe-N ^ 

BzKo-F) 


^Me 

Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 

^ Bzl{o-F) 



35 



BP 0 394 989 A2 



Preparation Ho. 


Formula 


29-(6) 


. ne 

HCl-H-Phe-N C 

^Bzl 




, Me 

Boc-(2S,4R)-Pro(40Me)-Phe-N 

Bzl 


29-(7) 


Me 

HCl-H-Phe-NtT 

Bzl 


Boc-Ala-Phe-N 

^ Bzl 


29-(8) 


Me 

HCl'H-Phe-N C 

^Bzl 


Me 

Boc-Thr-Phe-N ^ 

^Bsl . 


29-(9) 


.Me 

HC1^H-Phe-N<^ 

^ Bzl 


Me 

Boc-Met-Phe-N 

Bzl 


29-(10) 


/Me 

HCl*H-MePhe-N 

^Bzl 


^ Me 

Boc-Ser(Bzl)-MePhe-N :f 

^ Bzl 


29-(ll) 


Me 

HCl-H-MePhe-M 

^Bzl 


2-Ser ( Bu^ ) -MePhe-N <s. 

Bzl 
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Preparation No. 


Formula 


30-(l) 


. Me 

Boc-Tyr-N 

^ CH3?y(2) 


^Me 

Boc- ( 2S , 4R) -Pr o ( 40H ) -Tyr-N C cH Py ( 2 ) 


30-(2) 


. Me 

Boc-Phe-N 

^ CH2Py(2) 


BOC- ( 2S , 4R ) -Pro ( 40H ) "Phe-N ^ ^ ) 


30-(3) , 


. (CH.)OAc 
Boc-Phe-N ^ 
Bzl 


^ (CH-),OAc 

Boc-(2S,4R)-Pro(40H)-Phe-NC^ g^j^^ ^ 


31 


. Me 

Boc-Asp-Phe-N ^ 

B2l 


|— Gln-NHBu^ 
1 /Me 
Boc-Asp-Phe-H CT 

Bzl 


32 


^ (CH,),OH 

Boc-Phe-N 

Btl 


/ ( CH. ) ,OAc 
Boc-Phe-NCT ^ 
Bzl 


33 


2-Ser ( Bu^ ) -MePhe-N d 

sZJ. 


Me 

H-Ser (Bu*^) -MePhe-N 

Bzl 


34 


Boc- ( 2S, 4R) -Pro ( 40H) -OH 


Boc- I 2S , 4R) -Pro ( 40Me ) -OH 
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Example Mo. 


Formula 


1 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N ^ 

^ Bsl 


^ /Me 
rQ>— frCO- { 2S , 4R) -Pro ( 40H) -Phe-N 

^Bzl 

H 


2 


^ Me 

Boc-(2S,4R)-Pro(40H)-Phe-N ^ 

3zl 


^<:i^j,>CO- ( 2S , 4R) -Pro( 40H) -Phe-N 

H "'Bzl 


3 


^ Me 

Boc-{2S,4R)-Pro(40H) -Phe-N ;f 

Bzl 


f<>l (trans) Me 
Vi;>*-CH=CHCO-(2S,4R) -Pro (40H) -Phe-N 

^Szl 


4 


/ Me 

HCl»H-(2S,4R)-Pro(40H)-Phe-N ^ 

B2l 


^Me 

— frCH-CO- ( 2S, 4R) -Pro ( 40H) -Phe-N^ 

^ B2l 

H 


5 


.Me 

HCl • H- ( 2S , 4R ) -Pro ( 40B ) -Phe-N 

Bzl 


ky^CH-CX)- ( 2 S , 4R) -Pro ( 40H ) -Phe-N 

^ ^BZI 
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Example Ho. 


Formula 


6-(l) 


Boc-Pro-Phe-N C 

Bzl 


^ Me 

r3^— jCO-Pro-Phe-N :^ 

H 


6-(2) 


^Me 

Boc-D-Pro-Phe-N 

B2l 


. Me 

— n-CO-D-Pro-Phe-N CI 

Bzl 

H 


6-(3) 


Me 

Boc-Gly-Phe-N ^ 

Bzl 


fC> — n-CO-Gly-Phe-N ^ 
H 


6-(4) 


^Me 
Boc-Ser-Phe-N ^ 

Bzl 


^ Me 

— n-CO-Ser-Phe-H ^ 
H 


6-(5) 


X Me 

Boc-Asn-Phe-M 

Bzl 


Me 

i 1 
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Example No. 


Formula 


e-(6) 


X Me 

BOO-AlD-'Fne-N ^ 

Bzl 


. Me 

^^jl Bzl 
H 


7-(l) 


Me 

Boc-(2S,4R>-Pro(40H)-Phe-N ^ 

^ Bzl 


H>CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 
^ ^Bzl 


7-(2) 


Boc-Pro-Phe-N ^ 

Bzl 


CSO'-CO-Pro-Phe-N- H ^ 
H ^ Bzl 


8 


Me 

Boc-Pro-Phe-M T 

Bzl 


f<>l (trans) ^ Me 
lsiiACH=CHCO-Pro-Phe-N ^ 

Bzl 


9-(l) 


^ Me 

HCl • H- ( 2S , 4R ) -Pro ( 40H) -Phe-N C 

Bzl 


(S^ ( CH, ) -CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 


9-(2) 


Me 

HCl*H-(2S,4R)-Pro(40H) -Phe-N 

Bzl 


C§)- K CH, ) ,C0- ( 2S , 4R) -Pro ( 40H ) -Phe-N^^"^ 
^ ^ Bzl 
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Example No. 


Formula 


5 


9-(3) 


.Me 

HC 1 • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl 


10 


CS^NHCH^CO- { 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

3Z1 


IS 


9-(4) 


/ Me 

HCl-H-(2S,4R)-Pro(40H) -Phe-N v 

Bzl 


ao 


.Me 

HO-^g^j—j-CHjCO-1 2S, 4R) -Pro( 40H) -Phe-N ^ ^ 
H 


9-(5) 


^Me 

HCl -H- I 2S , 4R) -Pro( 40H) -Phe-N ^ 

Bzl 


2S 


O-CO- ( 2S , 4R) -Pro< 40H.) -Phe-N ^ 


30 


lO-(l) 


^ Me 

Boc-(2S,4S)-Pro(40H) -Phe-N ^ 

^ Bzl 


38 


^Me 

j^g^J-yCO-(2S,4S)-Pro(40H) -Phe-N ^ ^ ^ 
H 


40 


ia-(2) 


Boc-(S)-A2t-Phe-N ^ 

Bzl 




n 


40 


10-(3) 


^Me 
Boc -Tpr-Phe-N T 

Bzl 


SO 


H ^ 1 
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Example Mo. 


Formula 


10-(4) 


^ Me 

Boc-(2S,4R)-Pro(40H)-Tyr-N ^ 

Bzl 


— n-CO- ( 2S , 4R ) -Pro { 40H ) -Tyr-M . 
H 


ll-(l) 


^Me 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl 


frh — II -.Me 
qJI-CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 

Bzl 


ll-(2) 


He 

HCl*H-(2S,4R)-Fro(40H)-Phe-H H 

Bzl 


^Me 

f<N — n-CO- ( 2S, 4R) -Pro ( 40H) -Phe-K 
191^ ^Bzl 

H 


12-(1) 


^Me 

Boc-(2S,4R)-Pro(40H)-Tyr-N ^ 

^Bzl 


^Me 

(<N--TrCO-(2S,4R)-Pro(40H)-Tyr-N ^ 
ISV^ Bzl 
H 




He 

Boc-(2S,4R)-Pro{40H)-Tyr-N 

Bzl 


HO— .jv, — - He 

till 11 « M A«B % — ^ / ^ .^^n % ^w^^^^ 

klsA „i*-CO- ( 2S , 4R) -Pro ( 40H) -Tyr-N 




Me 

(oJ^CO-Tpr-Phe-N ^ 
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Ex- 
ample 
Ho. 


Formula 


13 


Me 

— [|-C0- (2R,4S)T-Tpr(0)-Phe-N'^ 

^N-^ ^Bzl 



Me 

rQV— ipCO- (2R, 4R) -Tpr [0) -Pne-rN 

H '^'^^ 


14 


.Me 

— rrCO- Tpr-Phe-N^ 
w 


f<>r— jpCO- (2R,4R) -Tpr (Oj) -Phe-N 
lsi;iAjj!i Bzl 

H 


15 


Me 

— n-CO- ( 2S , 4R) -Pro { Acm ) -Phe-M ^ 

H ^ 


|^^|--^CO-(2S,4R)-Pro(40CH2C02Bu^ ^ 
CHjCOjBu^ 


* t 
CH2CO2BU 


16 


Me 

igj— ^CO-{2S,4R)-Pro(40H)-Phe-M ^ 

1 t, 

CH CO Ru 
s»a2^^2 


^Me 

j^^j--|j-CO-(2S,4R)-Pro(40H)-Ptie^^ ^ 
CH^CO^H 
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Example No. 


Formula 


17 


^ Me 

^Q^j--|pCO-{2S,4R)-^^ ^ 
1 


. Me 

r?>l — T-CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N 
ki^lsJJ Bzl 

1 'HCl 

CHjCQNHiCHj) jNMej 


IB 


. Me 

j^^^j— yCO-{2S,4R) -Pro (40H) -Phe-N ^ 
H 


. Me 

j^^j— p-CO-(2S,4R)-Pro(4OT 1 
(CH2)2NMe2 


19 


Me 

— jpCO-(2S,4R)-Pro(40H) -Phe-N 
S^^jji' Bzl 

H 


^Me 

— j|-CO- ( 2S , 4R ) -Pro ( ACftiis ) -Phe-N ^ 
*s5:IX^i' Bzl 

H 


20 


^Me 

j^V-r-CO- ( 2S , 4R ) -Pro ( 4<»is ) -Phe-N ^ 

^s^^jl Bsl 
H 


r3v--|rC0-( 2S,4S) -Pro (4NH2) -Phe-N ^ 

N 
H 
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Example Ho. 


Formula 


21 


. Me 

— rr CO- 1 2S , 4S ) -Pro ( ANH- ) -Phe-N ^ 

^ ^Bzl 

H 


^ Me 

— 7|-CO-t2S,4S)-Pro(4NH,) -Phe-N ^ 
<Z^^J ^ Bzl 
I .HCl 


22 


Me 

(CS rr CO- ( 2S , 4S ) -Pro ( 4NH-, ) -Phe-N 

l^jjiJ ^ ^Bzl 

H 


. [o[~ff ( 2S , 4S ) -Pro ( 4NHCOC02Et ) -Phe-N^ ^ ^ 

M 
H 


23 


.Me 

HCl-H-(2S,4R)-Pro(40CONH,)-Phe-H C, 

^ ^ Bzl 


^Me 

j'^v— rrCO- ( 2S , 4R) -Pro ( 4OCONH2 ) -Phe-N ^ 

Bzl 

H 
H 


24 


. Me 

j^gj— p-CO-(2S,4R)-Pro(40H)-Phe-N ^ 
(C32)2N»2 


^ Me 

f^>t — n-CO-(2S,4R)-Pro(40H)-Phe-N ^ 

CSTT ^ BEi 

9 -HCl 
(CH2)2NMe2 


25-(l) 


^Me 

HCl • H- ( 2S , 4R ) -Pro ( 4OCONH2 ) -Pne-H ^ 

Bzl 


^Me 

l^^j— jpCO- ( 2S , 4R) -Pro ( 4OCONH2 ) -Phe-M ^ 
H 
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Example Ho. 


Formula 


25-(2) 


^Bzl 


Bzl 

H 


26 


^ Me 

HCi • n- I ZS , 4R ) -PTO l 40H ) -Pne-N 

Bzl 


^ Me 

rg^CH=CHCO-(2S,4R)-Pro(40H)-Phe-N ^ 
*S-J Bzl 
" (trans) -HCl 


27 


(^lT-CO-Asp(OBzl)-Phe-N 
H 


C3X3-C0-Asp-Phe-N ^ ^ 
H 


28 


^SX^JLco-Asp-Phe-N ^ 


r- Oln-MHBu^ 
v^-^v^-^CO-Aap-Pne-N ^ 

a 


29 


^ Me 

Bzl 


Me 

jgj--^CO-Asp(OBzl)-Phe-N C ^ ^ 
H 
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Example Mo. 


Formula 


30 


^ Me 

g^CO.Lys(Z,-Ph-N^^^^ 
H 


S -HCl 


31 


.Me 

S -HCl 


Et2H(CH2)2CO-] 

H -HCl 


32 


Boc-Thr— 1 

1 ^ Me 

a 

M 


Ac-Thr— I 

M 

H 


33 


; .HCl 


f<>i — rCO-Lys-Phe-H 
B 
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Ex- 
ample 
Ho. 


Formula 


34 


ggpCO-Lys-Phe-H . 


r-cai. o 

H 


35 


^ Me 

[^g^j— fj-CO-(2S,4R)-Pro(40H)-Phe-N ^ ^ 

N 

1 

Me 


p-CO- ( 2S , 4R) -Pro ( 40Ac ) -Phe-N ^ ^ 

1 

He 


38 


^Me 

rrCO- ( 2S , 4S ) -Pro ( 4HH2 ) -Phe-N ^ 

^<>^„i' Bzl 

N 

H 


— j^CO-( 23, 4S)-Pro(4iracoCHnNHZ) -Phe-N ^ 
^slJAjjji Bzl 

H 


^ 37 


Me 

— n-CO-(2S,4S)-Pro(4NHCOCH2KHZ) -Phe-N ^ 
v^>X|l^ Bzl 

H 


^Me 

j^gj— ^CO-(2S,4S)-Pro(4NHCOCT ^ 
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Ex- 
ample 
No. 


Formula 


38 


_ (S) 

(^1 |rCO- ( 2S , 4S ) -Pro ( 4NHC0 ( CH, ) ^CHCO^Bzl ) -Phe-N 

1 "BzI 

H ^ 


(S) 

^^^j— pC0-(2S,4S)-Pro(4raC0(ra^ ^ 
H ™2 


39 


, Me 

j^^^j— yCO-(2S,4S)-^ ^ ^ ^ 
H 


/Me 

^3^1 jpCO- (2S,4S) -Pro (4NHCO(CH2)2COONa) -Phe-N ^ 

N 
H 


40 


/Me 

j^3^p-jCO-(2S,4S) -Pro (4NHCOC02Et) -Phe-N ^ 
H 


Me 

(n'i — jrCO-(2S,4S)-Pro(4HHCOCO,Na) -Phe-N 'I 
<Z^^^J ^ Bzl 

N 
B 


41 


. Me 

j^|j—jCO-(2S,4R)-Pro(40H) -Phe-N 
1 

CB2CO2H 


^ He 

j|g^pjj-CO-(2S,4R)-Pro(40a) -Phe-N ^ 
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Example Ho. 


Formuld 




j^^^j— yj-CO- { 2S , 4R) -Pro ( 40TS ) -PHe-N ^ 


42 


t 

Me 


.Me 

^ — jj- CO- ( 2S , 4S ) -Pro ( 4SMe ) -Phe-N ^ 
1 

He 


43-(l) 


/ Me 
Boc-Met-Phe-H ^ 


^q] — n-CO-Met-Phe-N ^ 






1 

Me 


43-(2) 


^ Me 
Boc*Thr-Phe-N ^ 

Bzl 


. Me 

,^^CO-Thr-Phe-N ^ 

1 

He 


43-(3) 


Boc-Ala-Phe-H 

B«l 


He 

1 

Me 
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Sxeunple No. 


Formula 


43-{4) 


Boc-(2S,4R)-Pro(40Me)-Phe-N ^ 

^ Bzl 


✓ Me 

f-^^l — ji-CO- ( 2S , 4R) -Pro ( 40Me ) -Phe-N ^ 

1 

He 


43-(5) 


Me 

Boc-Scr(Bzl)-MePhe-H C 


^ Me 

— j]-C0-Ser(B2l)-MePhe-N ^ 
S^jl Bzl 

1 

Me 


44-(l) 


^ Me 

HCl»H-Asp(OBzl) -Phe-N 

>Bzl 


CsXjLco-AspCOBzl) -Phe-N ^ 

S Szl 
H 


44-(2) 


r- Gln-NHBu^ 
1 ^Me 
HC1«H-Asp-Phe-N ^ 

Bzl 


|— Oln-NRBu^ 
(oTXco-iap-Phe-H 

^ Bzl 

H 


44-{3) 


i4e 

HCl-H-Asp(OBzl) -Phe-N ^ 

Bzl 


^Me 

|gj-jCH2CO-Aap(0Bzl)-Phe-N ^ 

N 
H 
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Example No* 


Formula 


s 


44-(4) 


^ Me 

HCl«H-Lvs(Cl-Z\-Phe-N 

Bzl 


10 


i'C^i 1 CO-Lvs ( Cl- Z ^ -Phft-N 
1 1 ii *jja» I £i I flit? n ^ 

Bzl 

H 


IS 


44-(5) 


Bzl 


20 


. He 

g^CH.C0-Lys(2) Phe N ^ 
H 




44-(6) 


/Me 
Btl 


26 


^Me 

^ ^Bzl 

a 


30 


44-(7) 


/ Me 

nr 1 • n«> i 7c ap \ -p-rn t Ana \ *p>tA»>i 

Bzl 




-.Me 

12J- ( CH- ) ^CO- ( 2S , 4R) -Pro( 40H) -Phe-N 

^ ^ ^Bzl 


36 




40 


44-(8) 


^ He 

HCl*H-(2S,4R)-Pro{40H)-Phe-H ^ 

Bzl 


46 


@Z^CO- ( 2S, 4R) -Pro ( 40H) -Phe-N C 

, Bzl 

Boc 



90 
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Example Ho. 


Formula 


44-(9) 


HCl-H-(2S,4R)-Pro(40H)-Phe-N 

BZI 




^Me 

f<>I — ;t-CO-(2S,4R)-Pro(40H)-Phe-M ^ 
^^^^ Bzl 

1 

He 


44-(10) 


^Me 

HCl-H-(2S,4R)-Pro(4aH)-Fhe-N . 

Bzl 


Me 

f^S — jrCO- ( 2S , 4R) - Jro ( 40H ) -Phe-H 
CSV Btl 


44-(ll) 


^Me 

HCl -H- ( 2S , 4R) -Pro( 40H) -Phe-N ^ 

BEl 


l<iA^ii-CO- ( 2S , 4R ) -Pro ( 40H) -Phe-N ^ 

H ^^-^ 


44- (12) 


He 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ 

^ Bzl 


ho-yC^ (traM) ^Me 
|OLcH«CHC0- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 

Bzl 


44- (13) 


^He 

HCl*H-(2S,4R)-Pro(40H)-Phe)-N . 

Bzl 


QMe ' 

HO trans) ^ ^M© 

JnS^CH=CHCO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 
MeO^^ Bzl 
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Example Ho. 


Formula 


44-(14) 


HCl -H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

^Bzl 


Me.CH ( CH. ) ,C0- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 
^ ^ ^ ^Bzl 


44-(15) 


Me 

HCl •H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

"^Bzl 


MeO^ ^ 

l^i^ >C0- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 


44-{16) 


HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Pho-H "'^ 

'^Bzl 


Me 

l2JL->CO- ( 2S , 4R) -Pro ( 40H) -Phe-N 


44- (17) 


^Me 

HCl -H- ( 2S , 4R) -Pro ( 40H) -Phe-N 

"^Bzl 


C^JUJ'-CO- ( 2S, 4R) -Pro( 40H) -Pho-N-^"^ 
y "^Bsl 

He 


'^'^ 44-(18) 


HCl •H- ( 2S , 4R) -Pro \ 4QH ) -Pne-N 

^Bzl 


CSfiXco- ( 2S, 4R) -Pro{ 40H) -Phe-N^ ^ 
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Example No. 


Fonnula 


44-(19) 


/ Me 

HCl'H-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl 


1 /Me 
CH^CO-l2S,4R)-Pro{40H)-Phe-N Z 
^ Bzl 


44-(20) 


^ Ne 

HC1*H-Ser-Phe-N 

^ Bzl 


^ Me 

rJ^-^CO-Ser-Phe-N ^ 
^^^^ Bzl 

1 

Me 


44-(21) 


.Me 

HCl*H-{2S,4R)-Pro(40H)-Tyr-H -T 

^ Szl 


(Sl^CO-(2S,4R)-Pro(40H)-Tyr-N ^ 

^ ^ Bzl 


44-(22) 


. Me 

HCl-H-(2S,4R)-Pro(40H)-T:yr-H ^ 

Bzl 


^ Me 

— irCO-(2S,4R)-Pro(40H)-Tyr-N ^ 
ti^AjjJI ^ Bzl 


44- (23) 


Me 

HCl-H-(2S,4R)-Pro(40B)-Tyr-N 

BZI 


^Me 

Me,CH{CH.).CO-(2S,4R)-Pro(40H)-Tyr-H 

* * ^ Bzl 
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Example No. 


Formula 


44-(24) 


.Me 

HCl*H-(2S,4R)-Pro(40H)-Tyr-N 

SZl 


rQ>— lj-CO-(2S,4R) -Pro (40H)-'ryr-N ^ 
1 

Me 


44-(25) 


Me 

^ CH2Py(2) 


^Me 

•sSA^M ^CH,Py(2) 
H -BCl 2 


44-(26) 


^ He 

CH2Py(2) 


^Me 

iPnii 1 ^ C AP \ — P^n 1 Ann ^ wPh AwV 

CH-Py(2) 


44-(27) 


. (CH-)-,OAC 
HCl*H-(2S,4R)-Pro(40H)-Phe-H ^ ^ 


J CH*)50AC 

fCv— jjC0-(2S,4R)-Pro(4OH)-Pbe-N^ ^ ^ 
Ss^^^jl J Bsl 

1 

Me 


; 44- (28) 


Me 

HCl«H-(2S,4R)-Pro(40B)-Fhe-H ^ 

Bzl 


Me 

j^g|^B^C0-(2S,4R)-Pro(4OH)-Phe-N^^ ^ 
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Example No* 


Formula 


44-(29) 


. Me 

Hri»H-f2S AP^ -Prof Ann ^ -PVio-M 

Bzl 


HO ft-rans) Mm 

j/O ^cransj ^we 
>C::>-CH=CHCO- ( 2S , 4R) -Pro ( 40H) -Phe-N 
HO -Bzl 


44-(30) 


^ Me 

nCl *n*i ZS, 4RJ ~rrO( 4wn j *rne-N ^ 

B2l 


Me^M •RCl ^ 

* ^^^^^ Mm 

\C\\ l"*ns) ^Me 
l<iJ-CH=CHCO- ( 2S, 4R) -Prol 40H) -Phe-N 

^Bzl 


44-(31) 


Me 

HCl*H-(2Sr4R)-Pro(40a)-Phe-N < 

BZl(O-F) 


.Me 

I^Ynr^ ( 2S , 4R ) -Pro ( 40a ) -Phe-N ^ 

VsXVj_-J B2l(0-F) 

1 

He 


44.(32) 


^Me 

HCl*H-(2S,4R)-Pro{40H) -Phe-N \^ 

BZX(0-Cr ^ J 


f^S— irCO- ( 2S, 4R) -Pro( 40H) -Phe-M 

N ^ 

1 

Me 


44-(33) 


Me 

HCl'H-(2S,4R)-Pro(40H)-Phe-H 

Bzl(m-P) 


Me 

i^:S— ^CO- ( 2S, 4R) -Pro( 40H) -Phe-N 

\9X Jl ^Bzl(in-F) 

1 

Me 
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Example Ho. 


Formula 


44-(34) 


^ Me 

HCl-H-Pro-Phe-N 

Bzl 


Me 

^CO-Pro-Phe-H C^^^ 

1 

Me 




^Me 

— jT-C0-Asp(0B2l)-Phe-N \^ 


45-(l) 


H 


^ Me 

"-is^-y Bzl 
H 




^Me 

l^g^l^— jCHjCO-AspCQBzD-Phe-H 


45-(2) 


H 


^Me 

rgv— jrCHjCO-Asp-Phe-N 
^^^^ Bzl 
H 




Me 


46-(l) 

\ 
% 


H 


p-<31n-NHBu^ 
1 ^ Me 

H 
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Example Ho. 


Formula 


46-(2) 


CST^CO-Asp-Phe-N 

H ®2l 


I— Thr-NH, 

ki>-T^H-CO-Asp-Phe-M Z 
H 


46-(3) 


CsXrSLcO-Asp-Phe-N ^ 
H 


kiiA-->'CO-A«p-Fhe-N ^ 
H 


46-(4) 


. Me 

H 


pThr-HH^ 

l^s-Tj-CO-Asp-Phe-H C 
^N>^J Bzl 
H 




Me 

(gj-TpCO-Asp-Ph-s C 

H 
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Bxanple N . 


Formula 




y Me 

H 


46-(6) 


'sJ^An^ * Bzl 
H 


47-(l) 


Me 

HCl»H-(2S,4»)-Pro(40H)-Phe-M C 


— n X**® 
l2JLc>C0-{ 2S, 4R) -Pro( 40H) -Phe-N 

^ ^ Bzl 


47-(2) 


HC1*H-Ser-Phe-N ^ 

B2l 


^ (trans) ^ Me 
kH>CH=CHCO-Ser-Phe-N ^ 

Bzl 


47-13) 


^Me 

HCl-H-(2S,4R)-Pro(4aH)-Tyr-N ^ 

^Bzl 


^Me 

He^CHCH«,CO-(2S,4R)-Pro(4QH)-Tyr-N 

^ * ^ Bzl 


47^(4) 


^ Me 

H-Ser(Bu^)-MePhe-M ^ 

Bzl 


(trsna) . /Me 
^CH=CHCO-Ser ( Bu ) -MePhe-N 

^Bzl 


47-(5) 


^Me 

HCl-H-(2S,4R)-Pro(4OT)-Phe-H 

^Bzl 


Me 

Bz-{2S,4R)-Pro(40H)-Phe-H 

Bzl 



80 
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Example H • 


Formula 


48-{l) 


. Me 

HC1*H-Lyst2)-Phe-N ^ 

Bzl 


(gj-^CO.Lys.Z).Phe.H ^ 
H 




Me 

HCl*H-0rn(2)-Phe-M C 

Bzl 


H 


4B-(3) 


Hs 

2HC1 • H- ( 2S , 4R) -Pro ( 4OT ) -Tyr-H 

^CH2Py(2) 


*<N — n-CO- ( 2S , 4R) -Pro{ 40H) -Tyr-N 
l£is„ii "*CH,Py(2) 
2 -HCl ^ 


48-(4) 


He 

2HCl*H-(2S,4R)-Pro(4OT)-Phe-N ^ 

^ CH2Py(2) 


Ne 

— n-«>-l2S,4R)-Pro(40H)-Phe-H'' 
lSit„il ^CH,I>y(2) 


49- (l) 


^ Ne 

H 
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Example No. 


Formula 


49-(2) 


. Me 

f^] — T-CO.om(2)-Phe-N ^ 
H 


— n-CO-Orn-Phe-N ^ 

*sii^„Jl ^ Bzl 

H -"^l 


50- (1) 


^ Me 

H -HCl 


Boc-Thr— 1 

1 /Me 

LgA„ J Bzl 
H 


50-(2) 


H 


Boc-pAla— 1 

1 ^Me 

H 


50-{3) 


H -^^^ 


Boe-Qly-j ^ 
g>^CO-Lys.Pha.HC^^ 
a 
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Ex- 
ample 
M • 


Formula 


50-(4) 


y Me 

H -HCl 


j-CO(CH2)2HBtg -HCl 

H 


50-(5) 


Me 


Boc-Thr— 1 

1 Me 

a 


50-(6) 


rCv— ttCO- ( 2S , 4S } -Pro { 4NH- ) -Phe-N ^ 

^^^^ Bzl 
H 


(S) Me 
r<>i ff-CX>- ( 2S , 4S ) -Pro ( 4NHC0 ( CH. ) -CHCX),Bsl ) -Phe-N^ 

MHZ 


5©-(7> 


He 

r<>i — rrCO- ( 2S , 4S ) -Pro ( 4NH. ) -Phe-N 

LSJ^jjil ^ ^zl 

H 


(•) ^Me 
jgj-|pCO- < 2S , 4S)-Pro( 4!mC0CB( CH^ ) ^OO^B*!) "^^-"CbzI 

H ^ 
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Example Ho. 


Formula 


51-(1) 


Boc-Thr— 1 
^ 1 /Me 
^CO-orn-Phe^H ^ 

H 


N 
H 


51-(2) 


OH 

Boc-lO 

T ^ Me 
CO-Phe-N C 

Bzl 


®Vr~Y .Me 
S ?;0-Phe-N ^ 
^ Bzl 


51-(3) 


X Me 

Boc-Pro-MePhe-N ^ 

^Bzl 


^CO.Pro.«ePhe.HC^^ 

H 


51r{4> 


Boc-Pro-Pbe-H^Io) 


j^g^^-^CO-Pro-Plie-O^ 
H 
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Example No. 




52-(l) 


H 


H 


52-(2) 


Boc-Qly— 1 
1 

N 
H 


1 

(gj-^CO-Lys-Fhe-H ^ 
E 


53-(l) 


l5X3-C0-Ser(Bu^)-MePhe-N ^ 


CSX.iJ-CO-Ser-MePhe-N ^ 

° ^ Bzl 


53-(2) 


<<S (trans) ^. ^Me 
l^CH«CHC6-Ser ( Bu^ ) -HePh«-H ^ 

^Bzl 


(traM) /Ma 

^ B£l 
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Exajitple No. 


Formula 


5 




_ ^ Me 
— jT-CO- ( 2S, 4R) -Pro( 40CH2C02BU^) -Phe-N^' 
II ^ Bzl 




53-(3) 


CH2CO2BU 


to 


.Me 

r^^— ji-CO- ( 2S , 4R) -Pro( 4OCH2CO2H) -Phe-N 
CB2CO2H 


1$ 


54-(l) 


H-Ser(Bu^)-MePlie-H ^ 

Bsl 


SO 


Me 

fol — irCO-Ser(Bu*)-MePlie-M ^ 

^■^^^ ^ Bzl 

i. 


26 


54-(2) 


Me 

H-Ser ( Bu^ ) -MePhe-H ^ 

^Bzl 


30 


/"^^s 1 1 Me 
l^oiJ-CO-Ser{Bu^)-MePhe-H t;' 

Bzl 






Me 

l^gj— jCO-(2S,4R)-Pro(40H)^he-N ^ ^ ^ 




55 

I 


1 

Me 


40 


^ Me 

j^^j— ^C0-(2S,4R)-Pro(4Ors)-Phe-H ^ 

1 

Ne 



so 
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2X- 

anrple 

Mo« 


Formula 


56-(l) 


(s) ^Me 
H NH2 


/Me 

f-^Y — n-CO- ( 2S , 4S ) -Pro ( 4imC0CH ( CHj ) 2^2^ ^ -Pbe-N ^ 
I^^/'Vm ^ 1 Bzl 


56-(2) 


^ Jto 

jgj-^CO-S«(BEl)-MePh.-H ^ 
1 

Ne 


,^^CO-Ser-Merh..H C 

1 

Me 


57 


H 


^ Me 

H 


58 


|^N--|rCO-(2S,4S)-Pro(4im2)-Phe-H ^ 
H 


He 

|Oj-jCO-(2S,4S)-Pro(4HHCO(CH2)2HBt2)-Phe-ll ^ 



EP 0 394 989 A2 





Example H . 


Formula 


5 


59 


Me 

n-CO- ( 2S , 4R) -Pro ( 40CH.C0-Et ) -Phe-N^ 

\<X^> Bzl 
H 


10 


^Me 

jg^j—yCO- ( 2S, 4R) -Pro( 40CH2^*^2^*^ -Phe-N^ ^ 

M 
H 


1i 




Me 

j^^j--yCO-(2S,4R)-Pro(40CH2C02H)-Phe-N;;[^^ ^ 




60 


CH^COjH 


ao 


. — n-CO- ( 2S , 4R) -Pro ( 40CH-C0-Ha) -Phe-H^ 

N - - 
1 

CB2C02Ma 


2S 




(Sri'CO-(2S,4R)-Pro(4aH)-Phe-H 

Bsl 


30 


61 


1 

Boc 


S9 


CoI~Lco-(2S,4R)-Pro(40H)-Phe-N 

^ Bzl 

^ -HCl 






^CO^-Phe-H C 




62 


m 


H 



60 
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Example N . 


Formula 


G3 


(CH,)^OAC 

j^^gjj-yCO-(2S,4R)-Pro(40H)-Phe-NC ^ ^ 
Me 


( CH ) OH 

— -CO-(2S,4R)-Pro(40H)-Phe-N C ^ ^ 

1 

Ne 



Preparatton 1 

^ A solution of Starting Compound (5.48 g) and NMM (^09 g) in methylene chtorlde (50 ml) was cooled 
at -20* C. To this solution was added dropwtee isobutyt chlorofomiate (2.82 g) maintaining the temperature 
between -22* C to -20* C In 7 minutes. Altar stirring the mixture for 20 minutes at the same temperature, 
the solution was cooled to -35* C and HNMeBzt (2.50 g) was added dropwise to the solution. The reaction 

„ mixture was stirred for 2 hours during which period the temperature was gradually raised to -2* C. The 
solution was washed successh/eiy with water (twice), diluted sodium hydrogencartx>nate solution (twice), 
water. 0.SN hydrochlortc add (twice) and sodium chloride solution, and dried over magnesium sulfate. After 
evaporatton. the soli<fifled residue was pulverized In hot iPE (10 mi), and after cooling, n-hexane (30 ml) was 
added to the mixture. The crystaiane solid was filtered, washed wHh n-hexane (5 ml x 2). and dried to give 
Object Compound (8.48 g). 
mp: 90-91.5' C 

!R (Nuiol) : 3380, 1M0. 1846 (sh). 1835. 1525 cm"' 

NMR (CDO,. 8) : 1.37 (s) and 1.43 (s)(9H), ISH (s) and 2.87 (S)(3H). 3.04 (2H. d. J = 7H2). 4.28 (ABq, 
J « l4Hz) and 4.52 (8K2H); 4.90 (1H, m). 5.4 (1H, m), 7.0-7.4 (10H) 



Bemental Analysis. Calculated for 
CasHatNzOt : 


Found: 


C 71.71. H 7.88. N 7.60 
0 72.04, H 7.65. N7.K 



♦ IMi' (C-1i»5. CHCI») 

m 

Preparatton 2 

To an ice^ooled solution of Starting Compound (3.0 g) and anisoie (3 ml) in methylene chloride (10 ml) 
was added TFA (12 mO- The solution was stirred for 15 minutes at this temperature and for additional half 

» ai hour at nxjmtwnperalure. After evaporation, addition and r^aporatlon of ^ 

twice (4.1 ml and 2.0 ml, respecth^ly). ■n»e residue was dissolved in ether (15 ml), and crystallized by 
seeding. After standbni overnight, the crystals were flHered. washed with ether, and dried to grve Object 
Compound (2.12 g). 
mp:l33-136'C 

08 IR (NuioO * 3400 1650 cm~^ 

NMR (COa,, «) : ^43 (s) and 2.70 (sK3H), 3.5 (2H, m). 4.13 and 4.75 (2H, ABq. J»14H2). 5.0 (IH, m), 7.0- 

7.4 (10H, m), 835 (3H. br S) 
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Elemental Analysis. Calculated For 




Ci7H2oN20*HCf1/2HaO : 






C 65.06, H 7.07. N 8.93 


5 


Found : 


C 65.53, H 6.86. N 8.90 



[og* + 57.78' {C= 1.066, CHCh) 



Preparation 3 

To an Ice-cooled solution of Boc-(2S.4R>-Pro(40H)-OH (1.80 g), Starting Compound (2.37 g), and HOBT 
(1.05 g) in metJiytene chloride (50 ml), was added WSC (1^1 g). TTie solution was stin-ed at the same 
temperature for two hours and at room temperature for two hours. After concentration, the product was 
extracted with ethyl acetate and the organic layer was washed successively with water, diluted sodium 
hydrogencartMnate solution. 0.5N hydrochloric add and sodium chloride soiution, and dried over anhydrous 
magnesium sulfate to give (Dbject Compound (3.82 g) as an amorphous solid. 

NMR (DMSOdt. 5) : 1 .25 and 1.47 (9H. s). 1.5-^1 (2H. m). 2.78 and 2^ OH. s). 2.8-3.1 (2H. m). 3.2-3.5 
(3H. m). 4.1-4.25 (2H, m). 4.35-4.8 (2H. m). 43-5.1 (2H, m). 7,0-7.36 (10H. m). 8.3-8.4 (1H. m) 



Preparation 4 

^ Starting Compound (3.0 g) was dlssolvad in methyleno chloride (30 mO* and to ttie solution 4N- 
HCt/DOX (30 ml) was added under Ice-coollng and the solution was stiivad at ttie same temperature for 10 
minutes and further at reom temperature for 40 minutes. After evaporation, ttie residue was triturated witii 
tPE, fittered.washed wHh ttte same solvent and dried under vacum to give Object Compound (2.90 g). 
NMR (DMSO-ds. i) : 1.7-1.9 (1H. m), 2J2'Z4 (1H. m). 2.75 (8) and 2.85 (8)(3H). 2.8-3.2 (3H. m), 3.2-3.4 (1H. 

^ m). 4.2-4.7 (4H, m). 435-5X)5 (1H. m). 7.0-7.4 (10H, m). 8.59 (1H, broad). 9.24 (1H. d. JaSHz). 10.29 (IH, 
broad) 



Preparation 5 

35 — 

The ol3fect compounds weie obtained according to a simitar manner to that of Preparation 3. 
(1) IR (CHaCb) : 3400. 1700, 1850. 1505, 1385. 1170 cm-^ 
NMR (COCb, «) : 1.47 (9H, a), 1.7-2.2 (4H. m). 2.87 and 2.87 (3H, s), 2.a^3.1 (2H. m). 3.27-3.52 (2H, m). 
4.3 (1H. m), 4.40 «xj 4j62 (2H. ABq. Jo14Hz). 5.20 (1H. dt J-8H2 and 6H2), 6.S5-7.4 (10H. m) 
^ (2) IR (CH3CI3) : 3460, 1700. 1680 cm-^ 

NMR (COCb, «): 1>ie (9H. 8). 1.8-1.9 (2H, m). 1.95-2.1 (2H. m). 2.58 and 2.81 (3H. s). 3.01 and 3.02 (2H. d. 
J«7M)w 3;jS (2K m). 4^.3 (1H. m). 4.38 and 4.58 (2H. ABq. J»14.5H2), 5.18 (1H. d. J»7Hz). 6.7-7.0 
<lHliiik7i>-7.36(10H.m) 

(9 R (Nm<) : 3300. 1710. 1635. 1405 cm-" 
^ NMR (DMSCVA. 8) : 1.37 (9H. s). 2.73 (s) and 2.79 (a)(3H), ^75-3.15 (2H. m). 3,36-3.70 (2H. m). 4.20-4.70 
(2H, m% 4.75^^ (1H. mK 8.70-7.45 (11H. m). aOO-8.35 (1H, m) 

(4) IR (Neat) : 3300. 1710, 1640. 1630. 1490 cm"' 
NMR (DMSCWk. «) : 1.37 (9H. S). 2.71 (S) and 2.77 (sH3H). ^7-3.2 (2H. m). 33-3.6 (2H. m). 3.6-4.1 (1H. m). 
4.43 (2H 8). 4.73 (1H, t J-8H2). 43-5.2 (1H. m). 6.4-63 (1H. m), 6.9-7.4 (10H. m). aO-8^ (1H. m) 
^ (5) IR (Nu}ol) : 3400. 3360. 3300. 3200. 1680. 1650. 1525 cm'' 

NMR (DMSCVdi. J) : 138 {9H s), i20-2.46 (2H. m), 2.70 (s) and i75 (S)(3H), Z7^^B (2H, m), 4.00-4.60 
(3H. m), 4.75-6,10 (1H, m). 833 (2H. broad s), 830-7.50 (11H. m). 7.90^.20 (1H. m) 

(8) (R (Neat) : 3320. 1720. 1705. im. 18S0. 1840, 1630 cm-" 
NMR (DMSOck. 3) : 1^ (8). 1^ (8) and 1.29 (sXeH). 138 (9H. 8). 23-3.2 (2H. m). ^72 (s) and 2.78 (s)- 
" (3H). 4J2-4.7 (ai, m). 43-6^ (1 H. m). 6.M3 (1 H, m). 7.0-7,4 (10H. m), 7.4-7.7 (1 H, m) 



Preparation 6 
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In a mixture of water (10 ml) and dioxane (5 ml), Starting Compound (1.0 g) was suspended. To the 
mixture TEA (1.06 ml) and dl-tert-butyl dicarbonate (1.83 g) was added successively under ice-cooiing. The 
mixture was stirred overnight at room temperature, then water (20 ml) was added. After washing with ethyl 
acetate (20 ml), the aqueous layer was cooled with ice bath and acidified with 5N-hydrochlohc acid. The 
5 product was extracted with ethyl acetate, and the organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and evaporated. The residue was crystallized with a mixture of ethyt acetate 
and IPE, filtered and dried to give Object Compound (1 .34 g). 
mp : 145-148'C 

IR (NujoO : 3450, 1735, 1675 cm"' 
TO NMR (DMSO-d«, 8) : 1.34 (s) and 1.39 (s)(9H). 1.75-1.90 (1H. m). 2.20-2.40 (1H, m). 3.05-3.15 (1H, m). 3.40- 
3.55 (1H, m). 4.0O-4.25 (2H. m) 



Preparation 7 

The object compound was obtained according to a similar manner to that of Preparation 6. 
IR (NujoO : 1780, 1840 cm"^ 

NMR (DMSO-<fc, a) : 1.46 (9H. s), 1.05-2.10 (1H. m). 2.40-2^ (1H, m), 3.70-3^ (2H. m). 4.44 (1H, dd. 
Ja5 and 9Hz>, 12.75 (IH, br s) 



Preparation 6 - . 

The object compounds were obtained according to a similar manner to that of Preparation 3. 
26 (l)IR(Naet) :3300.1690.1635 cm-' 

NMR (DMSOsfc. «) : 1.28 («). 1.38 (8) and 1.40 (8)(9H). 1.5-1.8 (1H. m), 2.2-2.4 (IH, m). 2.7-3.1 (5H, m), 
3.1-3.3 (IH, m), 3.4-3.5 (IH. m), 4.1-4.2 (2H. m). 4>4.6 (2H. m). 4.9-5.1 (IH, m). 5.18 (IH. d. J-6Hz), 7.0- 
7.1 (2H. m). 7.1-7.3 (8H, m). 8>a4 (IH, m) 

(2) IR (Neat) : 1710. 1680, 1845 cm'* 

30 NMR (DMSO-d«, «) : 1.31 (9H. s). 1.7-1.9 (IH. m). 2.2-2,4 (IH. m), 2,78 (8) and ^88 (s)(3H), 2.8-3.1 (2H. m). 
3.7^.9 (2H, m). 4.4-4.6 (3H, m), 4.9-5.1 (IH, m). 7.0-7.4 (10H. m). 8.25-8.35 (IH. m) 

(3) IR (IMeat) : 3300. 1706, 1840, i486 cm"' 

NMR (DMSCWs. 5) : 1.31 (9H, s). 2.7-3.1 (8H, m), 3^-3.4 (IH, m). 4.3-4.7 (5H, m). 4.9-5.1 (IH. m). 7.0-7.1 
(3H. m). 7.1-7.3 (TH. m). 8.43 (1 H, br t J « 6Hz) 



Preparation 9 

The obfed compound was obtained according to a similar manner to thai of Preparation 1. 
40 mp:111-1l3*C 

IR (NmO : 3300. 1680. 1640. 1525. 1415. 1265. 1170 cm*' 

NMR (DMSMk. «): 1^ (8). 129 (8) OKI 1.38 (8)(9H), 2.80^2.90 (2H. m). 2.73 (a) and 2.83 (9)(3H). 4.20- 
4.70 (3H. 6j80 (d, J-8H2) and 8.65 (d, J-8HzH2H). 8.89 (d. J«8Hz) and 7.06 (d. Jo8Hz)(2H), 7.10- 
7.40(BH.mK9^(1H,8) 





aemental Analysia. Calculated for 




CaaHnNaOi : 






C 6a73, H 7.34. N 729 


50 


Found : 


C 8854. H 7.36. N 7.14 



PreparaOon 10 

The object compound was obtained according to similar manners to those of Preparation 2 and 
Preparation 3. successively. 
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IR (Nujol) : 3280, 1666, 1630. 1515 cm'^ 

NMR (DMSOdc. S) : 1^8 (s) and 1.39 (3)(3H). 1.60-1.90 (1H. m), 1.90-2.10 (1H, m). 2.60-3.00 (2H. m). 2.75 
(S) and 2.82 (s)(3H), 3.20-3.30 (IH. m). 3.35-3.50 (1H, m). 4.10-4.70 (4H, m). 4.70-5.05 (2H. m). 6.60 (d, 
J = 8H2) and 6.64 (d. J = 8H2)(2H). 6.86 {d. J=8Hz) and 7.03 (d. J^8Hz){2H), 6.90-7.10 (2H, m), 7.20-7.35 
5 (3H, m), 8.20-a40 (IH. m). 9.19 (s) and 9.23 (s)(1H) 



Preparation 1 1 

10 To a solution of Starting Compound (2.56 g) in methylene chloride {40 ml) was added trichloroacetyl 
isocyanate (1.0 g) under Ice^ooling. After stirring for five minutes, the solution was washed with water, 
aqueous sodium hydrogencartsonate solution, and aqueous sodium chloride solution and dried over 
magnesium sutfate to give Ot}|ect Compound (3.55 g). 
IR (CH2a2) : 3400. 1810. 1740. 1890, 1645. 1480, 1160 cm"^ 

18 NMR (CDCb. i) : 1.47 (9H, 3), Z1-2.4 (2H, m), 2.65 and 2.87 (3H, s). 2.95-3.1 (2H. m). 3.5-4.0 (2H, m). 4.3- 
4.83 (3H, m), 5.1-5.4 (2H. m). 7.0-7.4 (1 IH. m). 8.83 (IH, s) 



Preparation 12 

30 

To a solution of Staitlng Compound (3.10 g) In methanol (50 ml) was added IN-sodlum hydroxide 
solution (4.8 ml). The solution wss stirred for two hours at room temperature. After concentration, the 
product was extracted with ethyl acetate and the organic layer was washed with water, sodium chloride 
solution and dried over magnesium sulfate, to give Object (^pound (2.75 g). 
26 IR (CH2Cb) : 3540. 3520. 1730. 1680, 1640. 1580 

NMR (DMSOKit. &): 1.25 and 1.39 (OH. s), 1.75-2.0 and 2.1-2^ (2H. m). 2.78 and 2.85 (3H. s). 23-3.1 (2H, 
m). 3.35*3.7 (2H. m), 4.2 (IN, m). 4.35-4.8 (2H, m). 4Jd-SJQS (2H. m), 6.32 (2H, tx s). 7.0-7.3 (10H. m), 8.4- 
85 (IH. m) 

so 

Preparation 13 

The object compound was otstained according to a similar manner to that of Preparation 4. 
NMR (DMSOdc. tf) : 1-9-^1 (IH, m), 2.4-2.6 (IH. m), 2.76 and Z63 (3H. s), 2.85-3.1 (2H. m). 3.15-3.2 and 
38 3^7 (2H. m), 4^.3 (IN. m). 4.46-4.85 (2H, m), (2H. m). 6.73 (2H, s). 7.0-7.4 (12H, m), 9.25 (IH. d, 

J = 7.6H2) 



rTeparaDon 14 



To a wakOon of Sivting Compound (fiJO g) and cetyltrimethytammonium chloride (0.56 g) in methylene 
ctMdi (120 ml) nm added powdered sodium hydroxide {2JS g) and ethyl t)romoacetate (1 .66 ml) at room 
tamQiralM Mtar sdrinQ the solution avemight powdered sodium hydroxide (0.5 g) and ethyl 
tmniiaoalilB (OJB ml) were added. The mixture was heated under reflux for further four hours. After 

46 wap o iafl on of mathytona chloride, ethyl acetata (2W ml) was added, and under ice-coollng. 1 N-hydrochlo- 
ric add was added until the aqueous layer was neutralized to pH 4. The organic layer was washed with 
dHutad sodhjm hydrog enca rtxjnate sokitlon. OJSH hydrochloric add. sodium chloride solution and dried with 
magnesium suffata. After concentration, the residue was applied to a silica gel (85 g) column efuting first 
wHh methylene chloride then with a mixed solvent of methylene chloride and ethyl acetate (9:1 to 3:2) to 

so ^ purified Obiact Compound (3.4 g) as an an>orphou8 9o6d. 
IR (CHjCb) : 3400. 1746. 1680. 1840 cm-* 

NMR (COCb. «) : 1^ (3H, t. J«7Hx>. 1.48 (9H. s). 13-2,4 (2H. m). 2J4 and 2^ (3H. s), 2.95-3.1 (2H. m). 
3.4-3J and 3.8 (2H. m). 4.0-4.86 (8a m). 5.18 (IH. m), 6.8-7.4 (10H, m) 

5S 

Preparation 15 

The object compound was obtained according to a similar manner to that of Preparation 4. 
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NMR (DMSOds, 5) : 1-22 (3H. t. J = 7Hz), 1.75-2.0 {1H, m). 2.5-2.6 {1H, m). 2.75 and 2.81 {3H. s). 2.9-3.1 
{2H, m). 3.25-3.5 (2H, m). 4.14 {2H, q, J = 7Hz). 4.20 {2H, s). 4.-2-4.8 (4H. m). 4.9-5.05 (IH. m). 7.0-7.4 (10H. 
m). 8.68 (IH. br s). 9.20 (1H. d. J =7.7Hz). 10.38 (1H, br s) 

5 

Preparation 18 

To a solution of Boc-Asp(082!)-0H (3.23 g) and NMM (1.01 g) in methylene chloride (30 ml) was added 
Isobutyl chloroformate (1.37 g) dropwise at -20'C. The solution was stirred at the same temperature for 

10 twenty minutes. The solution was cooled to -35 * C and was added to a solution of Starting Compound (3.05 
g) and NMM (1.01 g) in methylene chloride (20 ml). The mixture was stirred for an hour, raising the 
temperature gradually to 0* C. and further stirred under ice cooiing for half an hour. After concentration, the 
product was extracted with ethyl acetate and the organic layer was washed witii water, diluted sodium 
hydrogencarbonate solution. O.SN hydrochloric add. and sodium chloride solution, aruj dried over magne- 

76 slum sulfate. After concentration and crystallization with a mixed solvent of diethyl ether and IPE under ice- 
cooling gave Object Compound (3.97 g). 
mp : 56-57* C 

IR (Nujol) : 3300. 1738. 1690. 1660. 1640 (sh). 1630, 1615 cm"' 

NMFl (COCb. 5) : 1.48 (9H. s), 2.58 (2H. s). 2.8-3.17 (5H, m). 4.2 (IH. m), 4.4-4.7 (2H, m), 5.17 (2H. s), 5.2 
20 (IH. m), 5.58 (IH. d. J«8Hz). 7.1 (IH. m). 7.2-7.5 (15H. m) 



Preparation 17 

25 To a solution of Boc-A8p(OBzl)-OH'(0.97 g). Starting Compound (0v014 g) and HOBT (0.405 g) In a 
mixed solvem of methylene chloride (25 ml) and DMF (5 ml) was added WSC (0,511 g) under ice-cooling. 
The solution was stfned at tiw same temperature for three hours. After concentration the product was 
extracted wtth ethyl acetate. The organic layer was washed successively with water, diluted sodium 
hydrogencarbonate solution. 0.5N hydrochloric add, sodium chloride solution, and dried over magnesium 

30 sulfate. (Concentration gave a crude product (1.72 g), which was purified m a silica gel column eluting with 
chloroform-ethyl acetate (4:1 ) to ghro Object Compound (1.68 g). 



Preparation 18 

3S 

A mbrtuTB ol Starting Compound (1.0 g) and anisole (1.0 ml) was treated with TFA (15 ml) under ice- 
cooing fbr ftfleen mmutee and further at room temperature for twenty minutes. After concentration of the 
mixture. 4f4-HCt/OOX (0.85 ml) was added and concentrated again. The residue was washed witii n-hexane 
and IPE fow times respectively and tt>e powder was filtered, washed with IPE and dried under vacum to 
40 give Object Compound (p^ g). The product was used in the next reaction without purification. 



Prsperattoft 19 

48 To ■! IceNCooled solution of Starting Compound (2^ g), HOBT (1.35 g) and r4-(2-pyridylmetiiyl)-N- 
metftylamirw {122 g) In mettiylene chloride (28 mO was added WSC*HCt (1.92 g). The solution was stirred 
at room temperature fbr four hours and washed successively witii 5% sodium hydrogencarbonate solution, 
so(fium chloride solution and was dried over magnesium sulfate. Evaporation and purification on a silica gel 
column (84 g) eluting with chtoroform-methanol (20:1) gave Object Compound (3.14 g) as an oil. 

so tR(Neat):3300. 1700.1640.1510.1245, 1165.650 cm-' 

NMR pMSOdt. ») : 1-27 (a) and 1 J5 (s)(9H). ^8-3.0 (2H. m). 2.82 (s) and 2.96 (s)(3H). 4.4-4.9 {3H, m), 
9.6^7 (2H, m>. 6.8-7.4 (5H, m). 7.6-7.8 (IK m). a48 (d. J-4Hz) and a53 (d. J-4H2K1H). 9.14 (s) and 
9.22 (8X1 H) 



Preparation 20 

To an lC6<oo*ed solution of Starting Compound (3J g) and anisole (3.9 ml) In mettiylene chloride (40 
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ml) was added TFA (25 mi). The solution was stirred for half an hour at room temperature. After 
evaporation, addition and re-evaporation of 4N-HCI/D0X (5 ml) were repeated twice. The residue was 
extracted with ethyl acetate and the organic layer was washed successively with saturated sodium 
hydrogencartxnate solution and brine, and dried over anhydrous magnesium sulfate to give the above 

5 Intermediate (3.03 g). To the solution in OMF (50 ml) containing Intermediate obtained was added Boc-Pro- 
OH (2.15 g). HOBT (1.35 g) and WSC'HCl (1.92 g). The solution was stirred for one and half an hour at 
room temperature. After evaporation and extraction with ethyl acetate. The organic layer was washed 
successively with water, 1 N hydrochloric acid, water, 5% sodium hydrogencarbonate, water and saturated 
sodium chloride and dried over magnesium sulfate. The evaporated residue was subjected to column 

TO chromatography on silica gel (120 g) and eluted with a mixture of ethyl acetate and toluene (1:3). The 
fractions containing the object compound were combined and evaporated. The residue was collected by 
filtration, and dried to give Object Compound (4.34 g). 
IR (Neat) : 3300. 1690, 1640 cm"' 

NMR (DMSOds. 5) : 1.21 (s) and 1.38 (s){9H). 1.4-1.8 (3H, m), 1.8-2.1 (1H. m). 2.5-3.1 (4H. m), 3.1-3.4 (2H, 
IS m), 3.4-3.7 (2H. m), 4.0-4.1 (IH. m). 4.4-4,8 (2H, m)» 4.9-5.1 (1H. m), 7.0-7.3 (9H. m), 8.1-8.3 (1H, m) 



Preparattofi 21 

20 The object compounds were obtained according to a stmilar manner to that of Preparation 4 or 18. 
(1) IR (CHCIj) : 1735. 1685, 1675. 1655. 1640. 1625. 1560. 1545. 1490. 1460 cm"' 

NMR (DMSOdt. 8) : 1.7-1 J (IH. m). 2.2-2.4 (IH. m). 2.78 (s) and ^88 (sK3H), Z9-3^ (2H. m). 3.2-3.4 (IH, 

m), 3.5-3.7 (IH. m), 4.2-4.6 (4H, m), 4.8-5.1 (IH, m), 5.5-5.6 (IH. m). 6^-7.2 (9H. m). 8.84 (br s) and 10.06 

(br 8K1H). 9.18 (IH. d. J-8Hz) 
28 (2) IR (CHCts) : 1760-1740. 1680. 1655. 1640. 1565, 1545. 1480. 1315 cm"' 

NMR (OMSO-db. S) : 1.6-1J (IH. m). Zl-2.4 (IH, m). 2.81 (a) and 2.93 (sK3H). Z9-3.2 (2H. m). 3.2-3.5 (2H. 

m). 4.2-4.8 (4H. m). 5.08 (IH, q. J-7H2), 5J7 (IH, br «). 6.9 (IH. d, Ja7Hz), 7.0-7.8 (8H, m), 8.61 (br s) 

and 10.80 (br sKlH). 9.1-9.3 (IH. m) 

(3) IR (CHCIa) : 1675. 1640. 1630, 1590. 1565. 1546. 1490 cm-" 

00 NMR (DMSO-<k. a) : 1.7-1.9 (IH. m). 2.2-^4 (IH, m). 2.76 (s) and 2.85 (8K3H). 2.9-3.2 (3H, m). 3.2-3.4 (IH. 
m), 4^-4.6 (4H. m), 4«.1 (IH, m). 5,5-5.6 (IH, m). 6.9-7.4 (10H, m), 9.20 (IH, d, J-7H2) 

(4) IR (Nujol) : 3220. 3060. 2620. 1670, 1645. 1560. 1555. 1455 cm'' 

NMR (DMSOHjt. 5) : 1.6-2.0 {3H. m). 2.2-2.4 (IH. m), 2.78 (8) and 2.83 (sK3H), 2.9-3.1 (2H. m). 3.1-3.3 (2H, 
m). 4.1-4.3 (IH. m). 4.3-4.7 (2H. m), 4.9-5.1 (IH. m). 7.0-7.4 (10H. m). a3-8.7 (br s) and 9.9-10.3 (br s)(1H), 
30 9.13(1H, d. J>8Hz) 

(5) IR (CHCb) : 38SO-3300, 1655. 1640, 1586. 1480. 1455 cm'^ 

NMR (DMSOds. S) : 2^ (s) and 2.70 (8)(3H), 2.9-3.3 (2H. m), 4.3*4.7 (3H. m), 7.1-7.4 (9H, m), 6.53 (2H, s) 

(6) IR (CHOa) : 1656. 1605, 1580, 1510. 1485. 1465. 1365. 1315 cm'' 

NMR (DM80-<k. S) : 2.66 (8) and 2.70 (8)(3H). 2.9-3.1 (IH, m). 3.1-3.3 (IH, m), 3.5-3.9 (1H, m). 4.3-4.8 (2H, 
40 mK 7.49 (IH. d. J«7Hz>, 72-7.7 {7H. m). 7.72 (IH. d. J -7H2). 8.64 (2H, s) 

(7) nv:M-ia6'C 

IR (TMol^: 3460. 16S0, 1630. 1590. 1470. 1275 cm'' 

nm (DMSOdk. J) : iSQ (•) and 2.67 (8K3H). 2.9-3.1 (IH, m), 3.1-3.3 (IH. m). 4.^4.7 {3H. m), 8.9-7.2 (9H, 
m). 0183 (3K •) 

49 (8) NMR (DMSOkIi. S): 2.74 (8) and 2.81 (sK3H). 2.8-3.1 (2H, m), 3.6-3.9 (3H. m). 4.48 (2H. dd, J » 15 

and 20tte). 4M.1 (IH. m), 5.52 (IH. broad s). 7.0-7.4 (10H. m). 8.29 (3H. broad s). 9.0-9.1 (IH. m) 

(8) NMR (DM80-(fc/DaO. S : 1.7-1.9 (IH, m). Z2-Z4 (IH. m). 2.7-3.5 (7H. m). 42-4.5 (2H, m). 4.6-5.0 
OK m). 6.65 (d. J-8Hz) and 6.70 (d. J-8HzK2H). 6.96 (d. J«8Hz) and 7.07 (d, J»8H2)(2H). 7.34 (IH, d. 
J-8H2). 7.61 d, J"6Hz). and 7.83 (t Jo8HzK1H). 8.06 (t J««8Hz) and 8.35 (t, J=8H2K1H). 8.71 (d. 

90 J"4Hz)aida78(d. J-4HKK1H) 

(10) NMR (DMSOKfc, Sj : 1.7-1.9 (1H. m), 22-2.4 (IH. m). 2,8-3.4 (7H. m). 42-4,5 (2H. m). 4.75 (1H, 
d. J-16HI). 4.87 (IH. d. Jo16Hi), 4^ (IH. q. Ja8H2), 72-7.35 (6H, m). 7.40 (IH. d. J = 8H2). 7.62 (t 
J«eH2) and 7« (t J«6HzK1H>, aiO (l J=8H2) and 8.37 (I. J»8H2)(1H). 831 (IH. broad), 8.70 (d. 
J-5HZ) and a78 (d, J-5Hi)(1H). 923 (1H, d, J=7Hz). 1020 (IH. broad) 

SB (11) IR (CHCIj) : 1740. 1680. 1640, 1550. 1495 cm"' 

NMR (DMSCHfc. «) : 1.7-1.9 (IH. m) 1 S3 (s) and 1.95 (S)(3H), 22-2,4 (IH, m), 2.8-32 (3H, m), 3.2-3.6 (3H, 
m), 3.9-4.1 (2H, mK 42-6.1 (5H. m). 5.57 (IH. s). 7.0-7.4 (11H. m). 920 (IH, t J«8H2) 
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Preparation 22 

The object compounds were obtained according to a simiiar manner to that of Preparation 3 or 17. 
{1)mp: 112-113*C 

S !R (NujoO : 3370. 3310. 1700. 1690 (sh). 1660, 1645. 1630. 1538. 1525 (sh). 1286, 1260. 1175 cm'^ 

NMR (CDCIa, «) : 1-41 (9H. s). 1.2-1.8 (6H. m), 2.60 and 2.78 {3H. s). 2.85-3.2 {4H. m). 3.9^.7 (3H, m). 4.9- 
5.35 (5H. m), 6.8-7,4 (leH, m) 



10 


Elemental Analysis. Calculated for 








C 68,55, H 7.35, N 8.88 




Found : 


C 68.90. H 6.96, N 8.88 



78 

(2) NMR (CDCIj, 3) : 1.3-1.0 (6H. m), 1.43 {9H, s), 2.65 and 2.83 (3H, s), 3.0-3.4 (4H. m). 3.9-4.3 (2H. 
m), 4.33 and 4^ (ABq, 2H, J -14H2),. 5.0-5,4 {3H, m). 520 {2H, s), 6.9-7.5 {^4H. m) 

(3) NMR (COCIi, 8) : 1.45 (9H, 8), 1.5-2.1 (4H, m), 2.68 and 2.79 (3H. s), 2.92-3.4 {4H. m), 4.0-4.3 
(1H. m). 4.43 (2H. ABq. J ■ 15H2), 5.09 (2H. s). 4,9-5.3 (3H. m). 8.9-7.4 (1SH, m) 

SO 

Preparation 23 

The object compounds were obtained according to a similar manner to that of Preparation 4 or ia 

20 

{1)-(4) 

^ The products were used in the next reaction without purification. 



Preparation 24 

The otjfact compound was obtained according to a similar manner to that of Preparation 2 or 4. 
" IR (Nu|ol) : 2700. 2460. 1640 cm"' 

NMR (DMSOdi, «) : 2.47 (3H, s), 2,51 (3H. s). 2.7-3.6 (2H. m). 4.40 (2H. s), 4,64 <1H, dd. J»8 and 9Hz), 
6>7.4 (10H. m). 9^ (2H. br a) 



^ n ■ Ml mitnn 9tt 

ri ep aiiDDn cd 

Tb« ob^ oompounds were obcatned according to a simiiar manner to that of Preparation 19. 
ff) » (NmO : 3320. 2980. 1720. 1705, 1690, 1655, 1640. 1580. 1480 cm*' 
NW (DM80<fc. I) : U4 (s) and 1.35 (sKOH), 2.74 (s) and 2.88 (8K3H). 2.7-3.0 (2H, m), 4.30 (1H, d. 
* J»15teK4S-4.7(2Km).e.9-7.4(10H,m) 

(2) IR {CHOt) : 3300, 2960, 1706. 1646. 1490. 1365. 1315 cm'^ 

NMR (DMSOkJ,. I) : 1.18 and 1.36 (sMOH). ^7-3.2 (2H. m>, 2.91 (s) and 2.94 (sK3H). 4.3-*.5 (1H. m), 4.8- 
4,9 {2H. mX 7.0-73 (10H. m) 

(3) IR (Neat) : 3320. 2880. 1705. 1640, 1400, 1455, 1365 cm'^ 

NMR pMSOd.. «) : 1 .23 (s) and 1.34 (sKSH). ^7-3.0 (5H. m). 4.4-4.7 (3H. m). 7.0-7.4 (1 1H. m) 

(4) n (NsaQ : 3300. 1710. 1640. 1170 cm'^ 

NMR (DMSCXli. «) : 1i!4 (s) and 1,34 (8H9H), 2.7^.0 W m). 2.84 (s) and 2.99 <8K3H), 4.4-4,9 (3H. m), 
6>7,3 (8H. m), 7,8-7.8 (1H. m). 8.49 (d, J - 4Hz) and 8^ {d. J = 4H2H1H) 

(5) IR (NuM) ' 3460. 3390, 1660. 1625, 1520 cm*' 

" NMR pMSCXli. a) : 1,25 (8) »id 1.32 (sXOH). 2,6-3.8 (6H. m), 4,2-4.9 (4H. m). e>7.4 (1 1H. m) 



Preparation 26 
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The object compound was obtained according to a similar manner to that of Preparation 1 . 
mp : 74-75* C 

IR (Nujol) : 1680. 1845 cm"' 
, NMR {DMSOds. a) : 0.94 (s). 1.12 (s) and 1.27 (s)(9H), 2.6-3.1 {2H, m), 2.71 (3H, s). 2.82 (3H. s), 4.2-4.7 
5 {2H, m). 4.9-5.4 (1H. m), 6.9-7.4 (10H, m) 



Preparation 27 

10 The object compound was obtained according to a similar manner to that of Example 27. 

NMR (DMSO-de. 5) : 1.39 (9H. s), 2.5 (2H. m). 2.74 and 2.79 (3H, s). 2.8-3.0 {2H. m). 4.1-4.4 {1H. m), 4.48 
(2H. 8), 4.8-5.1 (IH. m). 7,0-7.4 (11H, m). a04 UH, d. J=8H2). 12.21 {1H, s) 



IS Preparation 28 



The ot)ject compowid was obtained according to a similar manner to that of Preparation 6. 
mp : 191-193*0 

IR (Nujol) : 3320. 1730. 1660 cm"^ 
20 NMR (DMSOd». 6) : 1J5-1.4 (1H, m). 1.39 (9H. s), 1.5-1.7 (IH, m). 1.7-1.9 (IH. m). 1.9-2^ (1H. m). 2.8-3.1 
(1 H. m). 3.7-3.8 (2H, m), 4.5-4.8 (2H. m). 12.7 (1 H, broad) 



Preparation 29 

29 

The object compounds were obtained according to a simitar manner to that of Preparation 3 or 17. 
(1) IR (Neat) : 3350 (broad). 1690-1630 cm-" 
NMR (DMSO-dk. i) : 1^-1.5 (2H. m). 1.33 (9H. s), 1.6-1.8 (IH. m). 1.8-2.1 (IH. m), Z8-3.2 (6H, m). 3.6-3.8 
(2H. m). 4.3-4.7 (4H, m), 4«.1 (IH. m). 7.0-7.1 (2H, m). 7.1-7.4 (8H. m). 8,1-8.2 (IH. m) 
30 (2)mp:115-lie*C 
IR (Nuiol) : 1890. 1645 cm-^ 

NMR (DMSOdt. 8) : 1J29 (s), 1.30 (8). 1.38 (s) and 1.39 (8)(9H). 13-1.9 (3H. m). 2.0-2.3 (1H, m). 2.5-Z9 
(IH, m), 2.72 (a) and 2.77 (8)(3H), 3.00 (3H, s). 3.2-3.5 (3H. m). 4.3-4.7 (3H. m). 5.4-5.7 (IH. m). 6.8-6.9 (IH, 
m), 7.0-7.1 (1H. m), 7.1-7.4 (8H, m) 



38 





Qemerrtal Analysis. Calculated for 




CnHtrNaOi : 






C 70.12. H 7,78. Na78 


40 


Found ; 


C 68.93. H 731. N 8.70 



(3) IR (CHCb) : 3350, 3000. 1700-1640. 1530, 1486, 1410. 1320 cm"^ 

NMR (OMSCWj. D : 1^ (s). 1^ (s). 1.33 (s) and 1.39 (sK9H), 1.5-1.8 (IH, m), 1.8-Z1 (IH. m), 2,7-3.1 
(5H. m), 3.1-3J (IK m). 3>3.5 (IH. m). 4.0-4.3 (2H. m). 4.4-4.7 (2H, m). 4.9^.2 (2H. m). 8.8-7.6 (8H. m). 

7.7- 7.8 (1 H. m), 8>a.5 (1 H. m) 

(4) IR (CHCb) : 3430. 3320. 3000. 1680-1620. 1595. 1525. 1480 cm-" 

NMR (DMSCHfc. t) : 1.25 (a) and 1.38 (sHOH). 1.5-13 (IN, m). 1.8-2.1 (IH. m), 2.78 (s) and 2.87 (sK3H). 
i7-3.1 (2K m), 3.1-33 (IH. m). 33-33 (IH. m), 4.1-43 (2H, m), 43-43 (2H. m). 4.8-5.0 (2H, m), 63-7.0 
(2H. m). 73-7.4 (7H. m). 83«.4 (1 H. m) 

(5) IR (CHCb) : 360&-32S0. 169S. 1680. 1845. 1490. 1455 cm'' 

NMR pMSOd*. i) : 1^4 (s) wi 1.38 (sXOH). 1.5-13 (IH. m), 13-2.1 (IH. m). 2.7-3.1 (m) and 231 (3)(5H). 
3.1-33 (IH, m). 33-33 (IH. m). 4,M3 (2H. m). 4.3-43 (2H, m). 4.9-6.1 (2H. m). 6.9-7.4 (9H, m), 8.2-8.4 
(IH. m) 

" (6) IR (Neat) : 3330. 3000. 2960, 1700. 1640, 1400 cm'^ 

NMR (DMSO-di. 5) : 1.25 (s) and 139 (8K9H), 1.5-13 (IH. m). 2.0-Z3 (IH, m). 2.78 (8) and 2.85 (s)(3H). 

2.8- 3.1 (2H. m), 3.18 (s) »>d 3.19 (8)(3H), 3.4-3.5 (2H. m). 3.8-33 (IH, m). 4.0-4.2 (IH, m). 4.4-43 (2H. m). 
4.8-6.1 (IH, m), 7,0-73 (10H, m). 837 (IH. d, J"8H2) 
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(7) IR (Neat) : 3310. 1715, 1640. 1495 cm-^ 

NMR {DMSO-de. «) : 1.08 (d. J«7Hz) and 1.11 (d. J = 7Hz)(3H), 1.37 (9H, s), 2.72 (s) and 2.79 (s)(3H). 2.8- 

3.1 (2H, m). 3.8-4.1 (1H, m). 4.44 (s) and 2,47 {s)(2H). 4.8-5.1 (1H, m), 6.8-7.0 (1H, m). 7.0-7.4 (lOH. m). 

8.1-8^ (1H. m) 
5 (8) IR (Neat) : 3330. 1715. 1645, 1630. 1495 cm'' 

NMR (DMSO-d«. 3) : 0.9-1.0 (3H. m). 1.39 {9H, s). 2.72 (s) and 2.79 (s)(3H). 2.8.3.1 (2H. m). 3.7-3.9 (2H. m). 

4.3-4.6 (2H, m), 4.7-4.8 (1H. m). 4.9-5.1 (1H. m), 6.41 (1H. d. J = 8H2), 7.0-7.3 (lOH, m). 8.1-8.3 (1H. m) 

(9) NMR (DMSO-d«. 3) : 1.38 (9H. s), 1.6-1.8 (2H. m), 2.3-2.4 {2H. m). 2.73 and 2.80 (3H. s). 2.8-3.1 

(2H. m). 3.9-4.1 (1H. m), 4.3-4.5 {2H. m). 4.9-5.1 (1H. m). 8.9-7.35 {11H. m). 8.1-8.25 (1H, m) 
10 (10) IR (Neat) : 1710, 1640, 1490, 1170 cm"^ 

NMR (DMS0-d5. 5) : 1.30 (8) and 1.37 (sK9H), 2.6-3.6 (10H. m), 4.3-4.7 {5H. m), 5.5-5,7 (1H. m), 6.7-7.4 

(16H, m) 

(11) IR (Neat) : 3320. 2880, 1720. 1640 cm"^ 
NMR (DMSOds. «) : 0.96 (s), 1.04 (a). 1.05 (8) and 1.08 (S)(9H), 2.6-3.5 (4H. m). 2.75 (s) and 2,77 (s)(3H), 
18 3.02 (8) and 3.05 (s)<3H). 4.1-4.8 (3H. m). 5.03 <2H. s), 5,57 (1H. I, Jo7H2), 6.8-7.6 (18H. m) 



Preparation 30 

20 The object compounds were obtained according to a similar manner to that of Preparation 20. 
(1) IR (Neat) : 1690-1630. 1510. 1405. 1160 cm-i 

NMR (DMSCHlc. ^ : 1.26 (a) and 1.39 (8K9H). 1.5-2.1 (2H, m), 2.7-3.0 (5H. m), 3.2-3.5 (2H. m),. 4.0-4.3 (2H. 

m). 4.3-6,1 (4H. m). 8.W.7 (2H m). 6.7-7.4 (eH. m), 7.6-7.8 (1H. m), 8.1-8.3 (1H, m). a47 (d, J»4H2) and 

8.54 (d. J«4HzK1H), 9.14 (8) and 9.23 (sKIH) 
25 (2) IR (Neat) : 1680-1690. 1640. 1405, 1160 cm'^ 

NMR (DMSO-dc, 3) : 1.24 (a) «id 1.39 (8K9H). 1.5-2.1 (2H, m). 2^8-3^ (5H. m), 3.2-3.5 (2H, m), 4.0-4.3 {2H. 

m). 4.4-5.1 (4H. m). 6*7.4 (7H, m), 7.6-7.8 (1H. m). 8J!-8.4 (1H. m), a48 (d. J-5H2) and 8.55 (d, J = 5Hz)- 

(1H) 

(3) IR (CHCIi) : 1740, 1706-1630. 1526 cm"^ 
ao NMR (OMSO-d«. 3) : 122, 1.24 and 1.38 (9H, 8). 1.5-2.1 (2H, m), 1.89 and 1.92 (3H, s). 2.8-3.1 (2H. m), 3.1- 
33 (4H, m), 3.W.0 (2H. m). 4.1-42 (2H, m), 4.4-5.1 <4H. m), 7.0-7.4 (10H. m), 8.3-8^ (1H. m) 



Preparation 31 

The object compound was obtained according to a similar manner to that of Example 28. 
mp: 172-175' C 

IR (NuloO : 3320, 3200. 1603, 1680 (8h). 1645, 1530 cm-" 

40 

PnapMraOoo 32 



Vm obfact compound was obtained according to a similar manner to that of Example 35. 
m IR (NmQ : 3330. 2990« 1745. 1710. 1640. 1235, 1170 cm"* 

Nlffl (DM80db. «) : 127 (8) and 1.33 (8H9H), 1.93 (3H, 8), 2.6-3.1 (2H, m), 3.3-3.9 (2H, m). 3.9-42 (2H, m), 
4.4-4.7 (3K m), 7.0-7.4 (1 1H, m) : 



so Preparadon 33 

The object compound was obtained according to a similar manner to that of Example 3a 
IR (Neat) : 3400, 2990, 1640, 1460 cm-" 

NMR (DM80-di, ♦ DaO. 3) : 0.97 (s), 1.05 (s). 1.08 (a) and 1.00 (s)(9H). 2.6-2.9 (1H, m). 2.77 (3H. br s). 
09 2.98 (8) md 3.03 {8)(3H). 32-3.4 (3H. m), 3.7-3.9 (1H. m), 4.1-4.9 (2H. m). 5.5-6.8 (IH. m). 6.8-7.4 (10H. m) 



Preparation 34 
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To an ice-cooled solution of Starting Compound (2,31 g) and methyl iodide (5 ml) in THF (30 ml) was 
added sodium hydride (60% in oil, 1 .2 g) under atmosphere of nitrogen. The mixture was stirred for one 
and half an hour at the same temperature and for nine hours at room temperature. Ether and water were 
added to the reaction mixture and the aqueous layer was separated. After acidification with 6N hydrochloric 
5 add, the aqueous layer was extracted with ethyl acetate twice. The extract was washed successively with 
water artd sodium chloride sotution and was dried over magnesium sulfate. Evaporation of the extract gave 
Object Compound (2.64 g) as an oil. 
IR (Neat) : 3000. 2850, 1740, 1700. 1400. 1160 cm'^ 

NMR (DMSO-d«. «) : 1.34 (s) and 1.39 (s)(9H), 1.9-2.0 (1H. m). 22-2.4 (1H. m). 3.21 {3H. s), 3.3-3.5 (2H. m), 
10 ZJd^A (2H. m), 12.55 (IH. br) 



Example 1 

19 Sterling Compound (885 mg) was treated In TFA (15 mt) under ice-cooling for ten minutes and at room 
temperature for ten minutes. After concentraUon. the residue was dissohred In methylene chloride (30 ml), 
and under coofing. a solution of sodium hydrogencarbonate was added until aqueous layer was neutralized 
to pH 7. The organic layer was separated, washed with sodium chloride solution and dried over anhydrous 
magnesium sutfate to gWe the intermediate. After filtration, BSA (0.905 g) was added to the fittrate, and 

20 under iceK:ooDng« Indole-3-carbonyl chloride (384 mg) was added. The solution was stinred for half an hour 
and conce ntiate d. The residue was dissotved in a mixture of THF (15 ml) and IN hydrochloric acid (5 ml), 
and the solution was stirred for half an hour. Ethyt acetate and water were added to the solution and the 
separated organic layer was washed with water, diluted sodium hydrogencartxxiate solution, and sodium 
chloride solution, and dried over magnesium sulfate. After concentration, the residue was dissolved in 

2S chloroform and subjected to a silica gel column chromatography and eluted first with ethyl acetate and then 
with chiorofbnn-methanol (4:1). The mam fraction was concentrated and the residue was triturated with 
ether, filtered, and dried to Object Compound (683 mg). 
IH (NujoO : 3250, 1630. 1590 (sh). 1530 cm-^ 

NMR (DMSO-ds. «) : 1.7-2.1 (2H. m). 2.65^.1 {7H, m), 3.65 (d. J-lOHz) and 3,9 (mK2H). 4.2-4.6 (3K m). 
M 4.7 (IH, m), 4.9-5.05 (2H. m), 8.9-7.3 (12H, m), 7.45 (IH. d, J»7Hz), 7.85 (IH, br). 8.03 (IH. d, J = 7H2). 8.4 
(IH. m).11.e4 (IH. 8) 



Elemental 


Analysis. Calculated for 


CaiH3aN40«My2HaO: 




C 69.78. H 623, N 10.50 


Found : 


C 69.40. H 6.19. N 10.39 



40 



SteftiQ Compound (1.02 g) was treated with TFA (15 mO under ic&<ooling for 15 minutes and at room 
tsmparaliVB for 10 minulss. After concentration, the residue was dissolved In methylene chloride (50 mi), 
and uTKtor cooing, sodium hydrogencartx)nale soiutkm was added until the aqueous layer was neutralized 
to pH 7. The orgartc layer was separated, washed with sotfium chloride solution, and dried over anhydrous 
mmneslum sutfato. After fiftration, lndole-2-carbcxy(ic add (387 mg), HOST (324 mg> was added, and 
under io»coo(lng. WSC'HQ (456 mg) was added. The mixture was sthrred at the same temperature for two 
hours and at room temperature overnight The solution was concentrated and the product was extracted 
with ethyl acetats. The orgvik: layer was washed sucoessivety with water diluted sodium hydrogencar- 
bonate sohJtton, 0.5N hyefrochlorte add. and sodum chloride solution and dried over anhydrous magnesium 
sulfate. After concentration, the residue was applied to a sites gel column chromatography and eluted first 
with U il m u roini and then with chtorofonn-methanol (100:6). The main ftectlon was concentrated and the 
residue was triturated with dlisopropyl ether. flKsred, and dried to give Ot^ect Compound (640 mg). 
IR (NuioO : 3250. 1630. 1595. 1525 cm"^ 

NMR (DMSOd*. i) : 1.7-i2 (2H, m), 2.72 and 2.79 (3H. s), 2.8-3.2 (2H, m). 3.7-3.9 (IH, m). 4.0-4.2 (IH. m), 
4.3^.6 (3H. m), 4.6-43 (IH, m), 4.9-5.2 (2H. m). 6,9-7.3 (13H. m). 7.48 (IH, d. J = 8Hz). 7.87 (IH. d. 
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J =» 8H2), 8.5-8.6 and a78 (1 H. m). 1 1 .47 and 1 1 .57 (1 H. s) 





Elemental Analysis. Calculated for 


5 


C3iH32N404 : 






C 70.97, H 6.15. N 10.68 




Found : 


C 69.75, H6.11. N 10.74 



Exampte 3 



To an ice-cooled solution of Starting Compound (1.13 g) in methylene chloride (5 mi) was added TFA 
(13 mi). The solution was stirred at the same temperature for 15 minutes and at room temperature for 
another IS minutes. The solution was concentrated and the residue was dissolved in methylene chloride (3 
ml). Sodium hydrogencaitMnate solution was added until the aqueous layer was neutralized to pH 7. The 
organic layer was separated, washed with sodium chloride solution, and dried over magnesium sulfate. After 
filtration, under ice-coofing, TEA (0.473 g) and trans-cinnamoyl chloride (391 mg) were added to the 
solution. After stirring for half an hour, the solution was concentrated and the product was extracted with 
ethyl acetate. The organic layer was washed successively with water, diluted sodium hydrogencartx)nate 
solution, QJSH hydrochloric add. and sodium chloride sotuUcn. and dried over anhydrous magnesium 
sulfate. After concentration* the residue was applied to a slHca gel column chromatography and eluted 
successivety wHh methylene chloride, methylene chloride-acetate (10:1 to 3:1. gradient), and methylene 
chloride'^cetone-methanol (70:30:2). The main fraction was pooled and concentrated, and the residue was 
triturated with ether, filtered, and dried to give Object Compound (0.737 g) as an amorphous solid. 
IR (Nujof) : 32S0. 1640. 1596. 1080. 975 cm^^ 

NMR (DMSO-d*. «) : 1.7-2J (2H. m), 2.83-^73 and 2.79 (3H, s). 2.8-3.1 (2H, m). 3.5-3.9 (2H. m). 4:2-4.8 
(4H. m), 4.9-5.2 (2H, m), 6.70 (dd. J - 15.4Hz and 4.5Hz) and 6.96-7.8 (mKISH). 8.4-8.46 and 8.86-8.95 (1H. 
m) 



Example 4 

" To an ice-cooled solution of Starting Compound (1 .0 g). 3-indoleacetic add (0.419 g) and HOBT (0.323 
g) in methylene chloride (30 ml), was added WSC (0.372 g). The solution was stirred at the same 
temperature for two hours. Then stirring waa continued at room temperature for three hours, during which 
period, TEA (0.16 ml) and WSC*Ha (229 mg) were added to the solution. The solution was concentrated 
and the pioduct w«e extracted with ethyl acetate. The organic layer was washed successively with water, 

^ diblid sodkm hydregencartwnate solution. 0.5N hydrochloric add. and sodium chloride solution, and dried 
om «tfiydraui nuoiaalum sulfate. After concentraticn. the residue was applied to a siHca gel column 
chroRMtog^fty «id ehited firet with chlorotorm and then with chloroform-methanol (100-.2 to 100:7. 
yirtfcm ohiOonK TTw main fraction was concentrated and the residue was triturated with ether, filtered, and 
dried to give Obfact Compound (9S0 mg). 

^ IR (Ni*)0: 3430 (sh). 3300. 1646 (sh). 1630 cm-' 

NMR (DMSOKfc. «) : 1.75-2J) and 2.0-2.2 (2H, m). ^70-3.2 (5H. m). 3.3-3.45 (2H. m), 3.7 (2H. s), 4.1-4.3 
(1H. m). 4.3^4.60 (3H, m). 4>6.1 (2H. m), 6^-7.8 (15H, m). 8>8.4 and as-ao (1H, m). 10.85 and 10.89 
(1H.S) 

60 

Example 5 

To w ice^xjoled solution of Starting Compound (0.90 g) \n methylene chloride (20 ml) were added 
NMM (0.43 ml) md phenyiacetyl chloride (0.26 mO. The solution was stirred at the same temperature for an 
" hour and concentrated. The product was extracted with ethyl acetate and the organic layer was succes- 
sively washed with water, IN hydrochloric add. 5% sodium hydrogencart)onale solution, and sodium 
chloride solution, and dried over anhydrous magnesium sulfate. Filtration and concentration gave Object 
CompourxJ (0.76 g) as an amorphous solid. 
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IR (Nujol) : 3290, 1630. 1490 cm"' 

NMR (DMSO-dc. 5) : 1.7-2.2 (2H. m). 2.7-3.4 (7H, m), 3.64 (2H. s), 4.1-4.6 (4H. m), 4.8-5.1 (2H. m), 7.0-7.4 
{15H, m). 8.3-8.4 (m) and 8,8-8.9 (m)(1H) 



Example 6 

The object compounds were obtained according to a similar manner to that of Example 1 . 

(1) NMR (DMSO-dG, a) : 1.75-1.85 (2H. m), 1.96-2.05 i2H, m). 2.43 and 2,80 (3H, s). 2.94-3.13 (2H, 
10 m). 3,45-3.50 (2H. m). 4.12 and 4.50 (2H. ABq, J = 10H2). 4.67-4.79 (1H. m). 5.06-5.17 (IH. m). 6.98-7.30 

(14H. m), 7.52 (1H, m), 8.13 {IH, m), 10.21 (IH. m) 

(2) iR (Nujol) : 3300-3150. 1650, 1630, 1590. 1530 cm"' 

NMR (DMSO^. S) : 1.4-2.1 (4H. m), 2.75-3.1 (7H, m), 3.71 (2H. m). 4.3-4.7 (3H. m), 4.85-5.15 {IH. m), 7.0- 
7.3 (12H. m). 7.43 (1H. d. J»7.5Hz), 7.80 (IH, br), 8.06 (IH. d. J-7.4Hz). 8.4-8.8 (IH, m), 11.60 (IH. s) 





Efemental Analysjs. Calculated for 




CsiHasNiOt: 






C 73.21, H 6.34. N 11.02 


20 


Found : 


C 73.03. H 6.28, N 11.00 



(3) IR (Nujol) : 3250. 1630. 1540 cm-^ 

NMR (DMSO-di. 5) : 2.76 (8) and 2^ (sK3H), 2.8-3.1 (2H. m). 3.7-4.0 (2H. m). 4.3-4.8 (2H. m), 4.9-5.1 (IH, 
^ m). 7.0-7.3 (12H, m). 7.4-7.5 (1H. m). (3H. m). 8.3-8,5 (IH. m), 1 1.57 (IH, s) 

(4) IR (Nujol) : 3270. 1 625. 1535 cm"^ 

NMR (OMSOdt. a) : 2.72 (s) and 2^1 (8K3H). 2.8-3.1 (2H. m). 3.6-3.7 (2H. m). 4.3-4.7 (3H, m), 4.92 (IH. t, 
J«6Hz). 5.03 (1H, q, J«8Hz), 7.0-7.3 (12H. m), 7.4-7.5 (IH, m). 7.7-7.80 (IH, m), ai-8.2 {2H. m). 8,3-8.4 
(IH, m).1 1.62(1 H. 3) 

(5) IR (Nujot) : 3290, 1685. 1630. 1535 cm"' 

NMR (OMSO-dt, S) : 2.45-2.70 (2H. m). 2.73 (s) and 231 (s)(3H), 2.80-3.10 {2H, m). 4.3O-4.60 (2H, m). 4.75- 
5.05 (2H. m). 6.93 (IH, s), 7,00-7.40 (13H, m). 7.40-7.50 (IH. m), 7.95-8.35 (4H. m). 11.63 (IH, s) 

(6) IR (Nujol) : 3270. 1630. 1535. 1405 cm"^ 

NMR (DMSOKk. i) : 1.41 (s) and 1.46 (s)(6H), 2.70 (s) and 2.87 {s)(3H). 2.8-3.1 (2H. m). 4.3-4.7 (2H, m). 
* 4.»-5,1 (IH. m). 7.0-7.4 (12H. m), 7.4-7.5 (IH, m), 7.7-7.9 (2H, m). 8.1-8.2 (2H. m). 11.60 (IH. s) 



Example 7 

The ofafact oompounds were obtained according to a similar manner to that of Example 2. 
(1) IR (Num : 3250. 1640 (sh). 1630. 1595. 1525 cm'* 
NMR (DMS(V(k. «) : 1.7-2.2 (2H. m). Z71 and ^79 (3H. s). 2A-3.1 (2H. m). 3.7-4.1 (2H. m), 4.2-4.5 {3H, m). 
4*47 (la m), 4*6.1 (2H. m), 6.7-7.3 (14H. m). 8.46-8.55 and 8.77 (IH. m). 8.82 (IH, m). 11.17 and 11.27 
(iKt^ 

<Z) IR (NujoO : 3300. 1645. 1600. 1530 cm" 
HMR (DM80-<fc. 5) : 1.6-2.2 (4H. m). 2.74 and 2.81 (3H. s), 2.85-3.1 (2H. m). 3*4.0 (2H. m). 4.35-4.7 (3H, 
m). 4*6.06 (IH. m). 7*7.3 (13H. m). 7.46 (1H, d, J»8Hz). 7.68 (IH. d, J=»8H2), 8.48 (d. J = 8Hz) and 8.71 
(d. J»8HzK1H). 11.55 (IH. 8) 



Bcample S 

The o^ect compound was obtained according to a similar manner to that of Example 3. 
NMR (DMSOdk. a) : 1.7-2.3 (4K m|. 2*3.1 (5H, m), 3.45-3.9 (2H. m), 4.35-4.75 (3H, m). 4.9-5.05 (IH, m). 
" 6.68 (d. J " 1 5.4HaE). 7.0-7.8 (mMI 7H). 8.38 (d. J « 8.3H2). a7-e.8 (m)(1 H) 



Example 9 
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The object compounds were obtained according to a similar manner to that of Example 4. 
(1) IR (Neat) : 3300. 1630, 1485 cm'^ 
NMR (DMSO-ds, 5) : 1.7-2.8 (4H, m). 2.6-3.1 {7H, m). 3.25-3.65 (2H. m). 4.1-4.6 (4H. m>, 4.8-5.1 (2H, m), 
7.0-7.3 (15H, m), 8.3-8.4 (m) and 8.7-8.8 (mKlH) 
s (2) IR (Nea*) : 3300. 1630. 1495 cm"' 

NMR (DMSO-d«, 3) : 1.6-2.5 C7H. m). 2.5-3.1 (eH. m), 3>3.6 (2H, m). 4.1-4.6 (4H, m), 4.9-5.1 (2H, m). 7.0- 
7,4 (1 5H, m), 8.3-8.4 (m) and 8.7-8.8 (m)(1 H) 

(3) IR (Nujol) : 3300, 1660 (sh). 1640. 1605 cm"' 

NMR (DMSOds. 5) : 1.65-2.2 (2H. m), 2J-3.1 (5H. m). 3.2-3.5 (2H, m). 3.55-3.9 (2H. m), 4.2-4.8 {3H, m). 
10 4.8-5.2 (2H. m). 5.4-5.56 (1H. m), 8.5-6.7 (3H. m), 7.0-7.4 {13H. m), 8.4 and 8.8 (1H, m) 

(4) IR (Nujol) : 3250, 1625. 1210 cm'^ 

NMR (DMSOds, a) ; 1.7-2.2 (2H. m). Z7-3.15 (5H. m). 3.3-3.5 (2H, m), 3.55-3.75 {2H. m). 4.2 (1H, m), 4.35- 
4,6 (3H, m). 4.9-5.1 (2H, m). 6.60 (1H. dd. J = 9Hz, 2H2>, 6.85 {1H, dd, J-'SHz. 2Hz). 7.0-7.4 {12H. m). 8.35- 
8.4 arKj 8.8-8.9 (1H. m). 8.55-8.6 (1H, m). 10.54 and 10.58 (1H, m) 
IS (5) IR (Nujol) : .3260. 1 630. 1 590 cm'* 

NMR (DMSOd*. 3) : 1.7-2.1 (2H, m), Z72 («) and 2.79 (sM3H). 2.8-3.1 (2H. m). 3.6-4.0 (2H. m), 4.2-4.7 (4H, 
m). 4.8-5.1 (2H. m). 8.18 (IH. br s). 8.61 (1H. br a), 6.92 (1H. br a). 7.0-7.4 (lOH. m). 8.4-8,5 (1H, m), 11.46 
(1H.br 3) 

20 

Exampte 10 

The obfect compounds were obtained according to a simitar manner to that of Example 1. 
(1)mp: 234-236*0 
2S IR (Nujof) : 3440, 3250* 1685. 1830, 1595 cm'^ 

NMR <DM80-di. 6) : 1.65-1.85 (1H. m). 2.20-2.46 (IH. m), 2.67 (s) and 2.72 (s)<3H). ^7-3.1 (2H. m). 3.55- 
3.70 (IH, m), 3.85-4.00 (IH. ni), 4.15-4^ (IH. m)» 4.40 (2H, s). 4.55n*.70 (IH, m). 4.80-5.05 (IH. m), 5.28 
(IH. br a), 6.90-7.00 (2H, m). 7.00-7.30 (10H. m). 7.44 (IH. d. J-7.5H2). 7.88 (IH. s>. 8.02 (IH, d, J = 8Hz), 
8.45 (IH. d. J>8Hz), 11.68 (IH, s) 



30 





Elemental Analysis. Calculated for 




CfiHa9N«04 : 






C 70.97. H 6.15. N 10.68 


38 


Found: 


C 703a H 6.08. N 10.60 



(2) IR (NuloO : 3180. 1640, 1560. 1570 cm"' 

nm (DUSOdi, t) : 1>i1 (IH. m). 2.3-25 (IH, m). 2.74 (a) and 2.84 (8)(3H). ^8-3,1 (2H, m), 4.1-4.6 (4H. 
^ m), 4M^ C2K m), 7jO-7.4 (12H. m). 7,4-75 (IH, m). 7.78 (IH. s). ai5 (IH. d, J-8H2), 8.5-8.7 (IH. m). 
11.74 (IHlt) 

(3) n (H^Jiol) : 3280, 1630. 1525 cm~* 

NMR (DMSOds. S> : 2.74 (a) and 2.83 (8)(3H), 2.8-353 {4H. m), 4.4^.7 (3H. m). 4.9-5.2 (3H, m). 7.0-7.3 
(12K mK 7.46 (IH. d. J-THiK 757 (IH. d. J-2Hz). 754 (IH. d. J-7Hz). 856 (d, J = 8H2) and 8.60 (d. 
^ J-8Hz)aH)i11,79(1H,8) 

(4) IR (NuloO : 3400. 1686. 1240 cm"^ 

HMR (DMSCHk. S) : 1.7-2.2 (2H. m). 2.87 (a) and ^75 (aK3H). 2.8-35 (2H. m). 3.6-35 (IH. m). 3.8-4.1 (IH. 
m). 4.2-45 {3H. m). 4.8-65 (3H, m), 659 (d, J-8Hz), 6.62 (d. J'6Hz}{m 65-75 (9H. m). 7.44 (IH. d. 
Jo7Hz). 756 (IH, 8), 853 (IH. d, J«-7Hz). ^2-44 (IH, m). 9.20 (8) and 9.22 (sKIH). 11.64 (1H, s) 



Example 11 

The ot^ect compounds were obtained according to a similar manner to that of Example 4. 
(1) IR (NuJoO : 3400. 3300. 1640 (8h). 1630, 1570 cm*^ 
NMR (OMSOhIi. «) : 1.7-2.4 (2H. m). 2.59. 2.64, 2.72 and 2.79 (3H, s). 2.8-3.1 (2H. m). 3.66. 3.8-3.9 and 
3.95-4.1 (2H. m). 4.25-».55 (3H. m). 4.8-45 (IH, m), 4^2 (2H. m), 6.8-75 (15H. m). 8.58 and 8.76 (2H. 
twosatsof d. J»8Hz) 
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Elemental Analysis. Calculated for 




C3iH3tN305 : 






C 70.84, H 5.94. N 7.9Q 


9 


Found : 


C 70.09. H 6.02, N 8.01 



(2) !R (Nuid) : 3400, 3220. 1770. 1630. 1815, 1570 cm-^ 
NMR {DMSO-de. S) : 1.75-2,3 (2H, m). 2.59, 2.72 and 2.79 <3H. s), 2.9-3.1 {2H, m), 3.73 and 4,10 (2H. br 3). 
4.20-4.55 (3H. m). 4.65-4.8 (1H, m). 4.95-5.1 and 5.3-5.4 {2H, m), 6.8-7.3 (11H. m). 7.4 (IH. m), 7.6 (1H, m), 
8.1 7 (1 H. d, J « ai Hz), 8.45-8.6 <1 H. m) 





Etomental Analysis. Catcuiated for 


16 


CaoHaaNsOt : 






0 68.29. H 6.30, N 13.27 




Found : 


C 87.20. H 5.93. N 13^ 



20 



Example 12 

29 The object compounds were obtained according to a simitar manner to that of Example 2. 

(4) IR (Nujol) : 3200, 1670. 1640. 1605 cm-* 
NMR (DMSOd*. 3) : 1.7-^3 (2H. m). 2.46 <8), 2.57 (s). ^70 (s) and 2.78 (sK3H). 2,7-3.0 (2H. m), 3.6-4.5 
(5H. m), 4.5-5.4 (3H, m), 65^.7 (2H. m). 6.7-7.1 {4H. m). 7.1-7.3 (4H, m), 7.3-7.5 (1H, m). 7.5-7.7 {1H, m), 
8.16 (IH. d. J"8Hz). 8.37 (d. J«8Hz) and a48 <d. J"8HzK1H). 921 (1H. br s), 133-13.7 (1H, broad) 

30 (2) IR (NujoO : 3250. 1630-1585. 1530. 1510 cm"' 

NMR (DMSO-d». B) : 1.7-i1 (2H, m). 2.5-3,0 (2H. m). 2.70 (3) and ^78 {8K3H), 3.7-3,9 (IH, m). 3.9-4.1 (IH. 
m). 42^3 (3H, m). 4.5-6^ (2H. m). 5.09 (IH, d. J = 2Hz), 6.5-7.1 (9H. m). 7.1-7.3 (4H. m), 8.42 (d, J = 8H2) 
and 8.72 (d, J«6HzK1H). a81 <1H, s). 9.22 (IH. s). 11.26 (1H, br s) 

36 

Example 13 

To a sohitlon of Starting Compound (1.67 g) in methylene chloride (30 ml). 3-chloropen3Kybenzojc acid 
(0.64 g) was added under Ice-cooling. Alter stJrrtng at the same temperature tbr 15 minutes. 5% sodium 

40 hydrogen cartw nat e tohitlon was added. The mixture was filtered over ceflte. The organic layer was 
eepanM. dried over anhydrous magnesium sulfate and evaporated. The residue was appBed to a silica gel 
cofem «id elutBd with a mbcture of chloroform and methanol (20:1). The fractions containing the more 
paMr pniduct were collected and evaporated. The residue was pulverized with IPE, filterad and dried to give 
>Msomer of Object Compound (0.48 g.). 

40 tR(Nt4oO:32SO. 1640. 152S. 1040 cm-' 

NMR (DMSO<k. «) : ^68 (s) and 2.77 (8)(3H), 2.8-3.1 (3H. m). 3.45-3.65 (IH. m), 4.3-4.6 (3H. m), 4.9-5.1 
(IH. m). 5>6.4 (IH. m). 5,4^.8 (IH. m). 7.0-7.1 (2H. m). 7.1-7.3 (10H. m), 7.47 (IH. d. J»7Hz). 7.9-8.0 
(2H. m). 8.55-6^ (IH. m). 11.88 (IH. sO 

The fractions containing the less polar product were collected and evaporated. The residue was 

so crystaUbeed with IPE. filtered and dried to give B-isomer of Object Gompouid (0.40 g). 
IR (NuioO : 3500. 3300. 1640. 1610, 1530. 1040 cm'' 

NMR (DMS0k1». ») : 2.72 (s) and 2.78 (8)(3H>, Z75^15 (3H. m), 3.25-350 (IH. m). 4>4.7 (3H. m), 4.9-5.1 
(IH, m). 5.1-6^ (IH. m), 5.40-6.56 (IH. m). 6.96-7.35 (12H, m). 7.49 (IH. d. J=7H2). 7.85-755 (2H. m). 8.7- 
aa(1H.mK11^(1H. s) 



Example 14 



82 



EP 0 394 989 A2 



To a solution of Starting Compound (0.5 g) in methylene chloride (10 ml), 3-chloropefOxybenzolc acid 
(0.4 g) was added. After stining at room temperature for 40 minutes. 3-chloroperoxy benzoic acid (0.2 g) 
was added and the mixture was warmed at 38'C for half an hour. After adding 5% sodium hydrogencar- 
bonate solution, the mixture was filtered over Celite. The organic layer was separated, washed with brine, 
dried over anhydrous magnesium sulfate and evaporated. The residue was applied to a silica gel column 
and eluted with a mixture of chloroform and methanol (30:1). The main fractions were collected and 
evaporated. The residue was pulverized with IPE. filtered and dried to give Object Compound (0.28 g). 
IR (Nujol) : 3280, 1630. 1525 cm"' 

NMR (DMSO-ds, 5) : 2.74 (s) and 2.80 (sK3H). 2.8-3.3 (3H. m), 3.6-3.8 (1H, m). 4.4^.5 (2H. m). 4.6-4.8 {1H. 
m), 4.9-5.1 (1H, m), 52-5.3 (1H, m), 5.4-5.5 (1H, m), 7.0-7.3 {12H. m). 7.48 (1H. d, J = 7.5Hz). 7.9-8.0 (2H, 
m). 8.7-8.8 (1H, m), 11.94 (1H, s) 



Bcampte 15 

To a mbcture of Starting Compound (6.0 g), cetyltrimethylammonium chloride (313 mg), and powdered 
sodium hydroxide (1.52 g) In methylene chtortde (100 ml) was added tert-butyl bromoacetate (1 .88 g) under 
ice cooling. The mbrture was stin^ at the same temperature for an hour. 

To the mixture was added 1N-hydrochtor1c add (25 ml) and methylene chiorode was evaporated. Ethyl 
acetate and water were added to the residue and the mixture was addlfied to pH 3 with IN hydrochloric 
acid and was separated. The aqueous layer was extracted with ethyl acetate again and the combined 
organic layer was washed successh/ely with water, diluted sodum hydrogencarbonate solution, sodium 
chloride solution and (kted with magnesium sulfate. After concentration. tt>e residue was chromatographed 
on a siaca gel cotumn (120 g) ehiting with chloroform-methanol (methanol 1.£f% to 2.5% gradient). 

The fractions contalnlno ttw more polar product virere collected and evaporated to gh^ Object 
Compound A (0.93 g). 
IR (CHaCla) : 1740, 1640 cm"' 

NMR (DMSOKk. «) : 1.39 (9H, s), 1,43 (9H. s). 1.8-2.0 (1H, m). ZI-2,3 (1H. m), 2.71 and 2.78 {3H. s). 2.8- 
3.1 (2H, m), 3.8-4.0 (2H, m). 3.97 (2H. 8). 4.18 (1H, m). 4.42 (2H. 8), 4.68 (1H. t, J-7.5H2). 4.9-5.1 (2H. m). 
5.1 (2H, 8). 7.0-7.3 (11H. m), 7.42 (1H. d, J-7,7Hz). 7.93 (1H, br s). 8.06 (IK d, J»7.4H2). 8.48 (1H. m) 

The fractions containing ttte less polar product were collected and evaporated to give Object Compound 
B{4.4e g). 

IR (CHaCb) : 3600, 3400. 1740, 1670. 1640 cm-^ 

NMR (DMSO-di, t) : 1,43 (9H. 8), 1.75 -2.1 (2H. m), 2.70 and ^78 (3H. s), 2.8-3.1 (2H, m). 3.9-3.7 and 3.8- 
4J0 (2H, m), 4.2-4.6 (3H, m). 4.65-4.8 (IH. m). 4.9-5.1 (2H. m), 5,1 (2H. s), 7.0-7.5 (13H, m). 7.9 (1H. br s). 
8.1 (IH. d. J-8HZ), a44 (IH. m) 



Example 16 

A aoludon of Stvflng Compound (3.56 g) and anisole (3.0 ml) in metiiylene chloride (25 ml) was treated 
wim Mjoroacadc add (16 ml) at room temperature for an hour. After concentration, the residue was 
jlMli^Cl \n ettiy) acetato and neutralized to pH 6 wftii sodum hydrogencarbonate solution. The aqueous 
law hh acfcffled wUh 4N-hy*ochloric add to pH 3 and extracted ttwee times with ethyl acetate. The 
comUhad orgm^ layer was washed wHh sodium chloride solution and dried over magnesium sulfate. After 
uonu a mistt on, the residue was tmuratad In a mixed solvent of ettiyt acetate and IPE and tiie resulting 
powder was ffflafed, washed wftt> dBsopropyl ettw and dried to give Object Compound (3.04 g). 
IR(NuJoO:3300. 1730. 1620. 1530 cm-* ^. 
NMR (DMSO^. «) : 1.75-2.1 (2H m). 2.70 and 2.78 (3H, s), 2.8-3.2 (2H, m), 3.6-3.7 »id 3.8-4.0 (2H, m). 
4.31 (m br). 4.42 (2H. 8). 4«.1 (2H. m). 5.12 (2H, s). 7.0-7.3 (12H. m). 7.45 (IH. d, J-7.7H2), 7.93 (IH. 
a). 8.07 (IH, d. J-7H2). 8.44 (IH. m) 



Example 17 

To a solution of Starting Compound (900 mg) and HOBT (209 mg) In methylene chloride (20 mi) was 
added W8C-Ha (295 mg) under tee-cooling. After stirring at ti»e same temperature for twenty minutes. 
N.N-dImethylett\y*enediamine (133 mg), and ttw solution was stirred overnight under cooling. After con- 
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centration, the residue was extracted with ethyl acetate (100 ml) with sodium hydrogencartxsnate solution. 
The organic layer was washed with sodium chloride solution and dried over magnesium sulfate. After 
concentratfon, the residue was dissolved in THF (12 ml) and 4N-HC1/D0X (0.31 ml) was added. The mixture 
was stirred for half an hour and concentrated. The residue was triturated with diethyl ether, filtered, washed 
5 with diethyl ether, and dried to give Object Compound (0.87 g). 
IR (NuioO : 3250. 2700. 1680 (sh). 1640, 1530 cm"' 

NMR (DMSO-dft. 5) : 1.7-2.1 (2H. m). 2.7-2.8 (9H. m). 2,8-3.1 (2H, m). 3.2 (2H, m). 3.45 (2H, m). 3.6-3.7 and 
3.8-4.0 (2a m). 4.3-4.5 {3H. m). 4.7 (1H, m). 4.9-5.1 (2H, m), 5.04 (2H, s), 6.95-7.3 (12H, m). 7.51 (1H. d. 
J = 7.7H2), 7.98 (1H, s). 8.06 (1H, d. J = 7.4Hz). 8.47 (IH, m). 8.68 (1H, m), 10.58 (1H. br s) 

to 

Example 18 



}S The object compound was obtained according to a similar manner to that of Example 15. 

NMR (DMSO<l». «) : 1.75-2^ (2H. m). 2^ (8H. s), 2.6-2.8 (5H, m). 3.4 (2K m). 3.6-3.7 (1H, m), 3.9 (1H. 
br). 4.2^.4 (Sa m). 4.71 (1H. m), 4A-5.05 (2H. m). 7.0-7.3 (12H, m), 7.54 (IH. d. J-SHz). 7.91 (1H, s). 8.0- 
8.05 (IH. m).8.48 (1H. m) 

20 

Example 19 

To a solution ol Starting Compound (1.39 g) In methylene chloride (14 ml) was added TEA (0.74 ml) 
under ice-cootoig. To this solution was added a solution of MsCi (0.21 ml) In methylene chloride (1 ml) 

26 maintaining the temperature blow 6* C. After stirring for one hour. TEA (0.74 ml) was added and a solution 
of MsO (0^ mO in methylene chloride (1 ml) was added dropwise. The mixture was stirred, for additional 
half an hour and washed with water. The organic layer was dried over magnesium sulfate, and evaporated. 
The residue was subjected to a silica gel column chlomatography (60 g) and eluted with a mixture of 
chloroform and methanol (50:1-30:1). The main fractions were evaporated to give Object Compound (1.57 

so g). 

IR (NuioO : 3250, 1630. 1525. 1170 cm"^ 

NMR (DMSOds, 5) : 1.9-2.1 (IH, m), 2.3-2.5 (IH, m). ^68 (s) and 2.7B (s)(3H), 2.8-3.1 (2H. m). 3.22 3H, s). 
4.0-4.3 (2H. m). 4.41 (2H. br s). 4,7-5.0 (2H, m), 5.33 (IH. br s). 6.9-7.3 (12H, m). 7.45 (IH. d. J = 7H2). 7.87 
(IH. br s). 8.00 (IH. d. J-SHz). 8.5-8.6 (IH, m). 11.72 (IH. s) 



Example 20 

To a solution d Starting Compound (1 .8 g) In OMSO (9 mf). sodium azide (0.38 g) was added. The 
40 solution waa healed at 70* C for 13.5 hours. Aftar cooting. ethyl acetate (50 ml) was added and the solution 
waa waihad wtth water (Ihrae times) and brine. The organic layer was dried over magnesium sulfate and 
oonaamnted to giva tha concei Hiate of Intermediate Compound (ca. 20 ml). To the solution was added 
m pfta n yl p hoapMne (0.78 g). ttwn heated at SO* C for 2 hom After adding water (0.18 ml), the mixture was 
haatetf 66*^C for 4JS hours. The precipitates were fitterad. subjected to a siBca gel columnchromatog- 
m raphy 00 g) and ehitad with chloroform-methanol (4:1). The main fractions were evaporated to give Object 
Confound (0J6 0). 
IR (NujoO : 3300. 1640. 1606 cm-" 

NMR (DMSOdb. 3) : 1.5-1.7 (IH, m), 1.78 (2H, br s). 2.2-2.4 (IH. m). 2.66 (s) and 2.73 (sK3H). 2.7-3.1 (2H, 
m). 3J-3.5 {2H. m). 3.8-4.0 (IH, m). 4.3-4.7 (3H. m). 4.8-6,1 (IH, m). 8.9-7.3 (11H, m). 7.43 (IH. d. J = 8Hz). 
50 7>7.7 (IH, m), 7^1 (m «). aOO (IH, d, J«8Hzy, a4-a7 (m m). 11.83 (IH. s) 



Bcampla 21 

» In elhanol. Starting Compound (0.30 g) was dissolved under heating. After Ice-cooHng. 4N-HCIA30x 
(0,16 mO was added and tin solution was evaporated. The residue was pulverized witti etiier. filtered and 
dried to gh« (Dbject Compound (0.31 g). 
IR (Nujd) ; 3200. 1625. 1520 cm'' 
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NMR (DMSO-d«. a) : 1.8-2.2 (1H. m). 2,50 (IH. br s). 2.72 (3H. s), 2.7-3.2 (2H. m). 3.7-4.3 {3H, m). 4.3-4.6 
(2H. m). 4.6-5.1 (2H. m). 6.9-7.6 (13H. m). 7.8-8.1 (2H. m). 8.4 (3H. br s), a.85-9.1S (1H, m), 11.82 (IH, m) 



5 Exampte 22 

To a solution of Starting Conr>pound (1.5 g) and pyridine* (0.23 ml) in mixed solvent of methylene 
chloride (30 mi) and OMF (20 ml) was added dropwise a solution of ehtyloxaJyl chloride (0.32 ml) in 
methylene chloride (3 ml) under ice-cooling. The solution was stirred for four hours at the same 

10 temperature, during which period ethyloxalyl chloride (64 ul) and pyridine (46 ul) were added. After 
concentration, the product was extracted with ethyl acetate and the organic layer was washed successively 
with IN hydrocMortc acid, water. 5% sodium hydrogencart>onate solution, water, and sodium chloride 
solution and dried over magnesium sulfate. After concentration, the residue was applied to a column of 
silica gel (60 g) eluting with a mixed solvent of chloroform and methanol (50:1) to give Object Compound 

75 (1 .75 g) as an amorphous solid. 

tR (Nujol) : 3260, 1750. 1690. 1640, 1525 cm"* 

NMR (DMSO-d«. S) : 122 {3H, t J»7H2). 1.7-2.0 (IH. m), ZMJd (IH. m). Z69 (S) and 2.78 (3)(3), 2.7-3.0 
(IH. m). 3.0-32 (IH. m). 3.6-3.8 (IH, m). 4.0-4.6 (4H, m), 4.18 (2H, q. J-7H2), 4.6-4.8 (IH, m). 4.8-5.1 (IH. 
m). 6,9-7.3 (12H. m), 7.45 (IH, d, J-7H2). 7.85 (IH, s). 8.05 (IH, d. J = 8H2), a6-e3 (1H. m). 9.1-9.3 (IH, 
20 m), 11.68 (1H,s) 



Exampte 23 

20 The obiect compound was obtained according to a similar manner to that of Example 4. 
mp: 125-130.* C 

IR (Nujol) : 3480. 3320. 3160, 1720. 1695. 1605 cm'' 

NMR {DMSO-d«, a) : 1.9-i4 (2H, m), 2.60, 2.72 and 2.78 (3H. s). 2.9-3.1 (2H. m), 3.75-3.9 (IH. m). 4.17- 
426 (IH. m), 4.3-4.5 (2H, m). 4.7-4.8 (IH, m), 4,9-52 and 5.4 {2H. m), 6.60 {2H. br). 8.8-7.7 (13H, m) 8.17 
30 (1 H. d, J - 8H2), 8^7 (1 H, m). 1 3.6 (1 H, br) 



Example 24 

35 The obiect compouridwaa obtained according to a similar manner to that of Example 21. 
IR (Nujol) : 3250. 2650, 1630. 1530 cm'' 

NMR (DMSO-di, «) : 1.75-^1 (2H» m). 2,7-3.1 (11H. m). 3,5 (2H, m), 3.6-3.7 and 3.8-4.0 (2H. m). 4.3-4.5 
(3H. m), (5H, m), 7.0-7,3 (12H, m). 7.73 (IH, d. J=7.9H2), 8,0^15 (2H. m). 8.47 (IH. m). 11.28 

(1H.brs) 



» - — nm 
mfyie CD 

Th» oMect compounds were obtained according to a similar manner to that of the tatter half of Example 

49 1. 

(1) NMR (OMSCVdi. «) : 1.85-2.05 (IH. m). 2.15-2.35 (1H, m). 2.7 ^ 2.77 (3H, s). 2.8-3.1 (2H, m), 
333 (1H. d. J-11.4HZ). 4.1 (IN, m), 4.42 (2H. s), 4.60-4.8 (IH. m). 4.9-5.1 (2H. m). 6.6 (2H, br), 7.0-7.3 
(11H. m), 7.46 (IH. d, J-3.7HI), 7.87 (IN. br 8), a03 (IH. d, J«7,1H2), aS (IH. m). 11.7 (IH, s) 

(2) IR (NuioO : 3250. 1750. 1630. 1530 cm-' 

50 NMR (OMSOKk. «) : 1.18 (3H. t J-7Hz), ^B'^JB (IH, m). 2,15-2.3 (IH. m), 2.69 and 2.77 (3H, s), 2.8-3.1 
(2H, m), 3.3-42 (TH. m), 4.41 (2H, br s), 4.68 (IH. m). 4.98 (IH, m). 6.95-7.3 (11H. m). 7.49 (IH, d. 
J-82H2), 7,87 (IH, br 8), 8.03 (IH, d. J-72Hz). a44 (IN. m), 11.67 (IH. br s) 



90 Exampte 26 

TTie object compound was obtained according to a similar manner to that of the latter half of Example 1 
IR (NujoO : 3200-3400, 2600. 1660-1600. 1550-1530 cm'' 
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NMR (DMSO-dc, «) : 1.7-2^ (2H. m). 2.7-3.1 (5H. m). 3.56-3.9 (2H. m), 4.3-4.6 {4H, m). 4.9-5.1 (2H. m). 7.0- 
7.3 (11 H. m), 7.4-7.65 (1H. m). 7.9-8.1 (1H. m), 8.50 and 8.68 (1H, d. J = 8H2). 8.8-8.9 (1H. m), 9.0-9 3 (1H 
m) 

5 

Example 27 

A solution of Starting Compound (703 mg) in a mixed solvent of ethanol (20 ml) and THF (5 ml) was 
hydrogenated under atmospheric pressure In tlie presence of 10% palladium on cartxin (200 mg) at room 
10 temperature for two hours. Filtration and concentration gave Object Compound (500 mg) as an amorphous 
soBd. 

IR (Nujol) : 3250. 1710, 1830, 1540 cm"^ 

NMR (DMSOds, 8) : 2.72 and Z7B (3H, s), 2.4-3.0 (4H, m), 4.43 (2H, m), 4.7-5.2 (2H, m), 6.9-7.3 (13H. m), 
7.55 (1H. d. J-8H2). 7.63 (1H. d. J»8Hz). 8.2 (1H. m). 8.8 (1H. m). 12.71 (IH, s) 

76 

Example 28 

To an ice-coded solution of Starting Compound {ZS4 g). HO'H-Gtn-NHBu* (1.52 g). aid HOBT (0.648 
20 g) In DMF (40 ml), was added WSC (0.783 g). After stining at the same temperature for two hours and at 

room temperature for hatf an hour. NMM (0.18 ml) was added and the solution was stlnred overnight The 

solution was concentrated and the residue was trfturated wtm water under cooling. RItratlon and recrystal- 

Bzaflon of the precipitates gave Object Compound (1 .42 g). 

mp : 205-206* C 
25 IR (Nuiol) : 3300. 1660 (sh). 164^ 1630. 1546. 1535 cm'* 

NMR (DMSOdt. S) : 1.24 (9H, s). 13-2.2 (4H. m). 23-3.1 (4H. m), 2.7} and 2.78 (3H. s), 4.0-4.6 (3H. m). 

4.7-5.1 (2H, m), 8.9-73 (13H, m), 7.38 (2H. s). 7.44 (IH, d, J«8Hz), 7.62 (IH, d, J«8H2), 7.9 (IH, m), 8.2 

(IH, m). 8.5 (IH. m). 1134 (IH, s) 



30 


Elemental Analysis. Calculated for 




C3«H47N708-HaO: 






C 64.40. H 6.79. N 13.47 




Found : 


C 64.81. H 830. N 13.62 



38 



40 Exampte 29 

To an Ice-coole d solution of Starting Compound (3.02 g) and BSA (2.27 g) In methylene chloride (50 
mQ was added Mole-^-carbonyl chloride (1.0 g). The solution was stinred at this temperature for two hours 
«id BSA (032 g) end lndole-3-caftX}nyl chloride {02 g) was added. The solution was washed with water, 
dBuM sodhnt hyttogancarbonata soiudon 0.5N hydrochloric add and sodium chloride solution and dried 
^ over magnesium suttste. After concentration, the residue was applied to a silica gel (50 g) column and 
ehJted firstfy wWi chloroform and secondly with chlorofonn-methanol (100:1 to 10O'.2.5 gradient elution) to 
gNe Obfect Compound (33 g) as an amorphous soM. 
IR (NuM) : 3270, 1740. 1636 (sh). 1620, 1550. 1540 cm'^ 

NMR (DMSO<k. «) : 2.64 «Kj 231 (3H, s). 2.6-33 (4H. m), 4J27 and 4.67 (2H. ABq. J-ISHz). 5.0-53 (2H. 
^ m). 5.13 (2H s). 7.03 (5H. s). 7.0-7.7 (13H, m), 7.d^1(2H. m). 9.67 (IH. s) 



Bcample 30 

A solution of Starting Compound (237 g) In ethanol (60 mi) was added 10% palladium on carbon (780 
mg). Tt» solution was hydrogenated at room temperature for two hours under atmospheric pressure. After 
filtration, 4N-HCt/D0X (1.1 ml) was added to the filtrate and the solution was concentrated. Water (100 ml) 
and ethyl acetate (50 ml) were added to the residue and the aqueous layer Yvas iyophinzed to give Object 
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Compound (2.09 g) as an amorphous solid. 

IR (Nujoi) : 3400-3100, 2750-2600. 1630. 1535 cm-^ 

NMR (OMSO-ds. a) : 1.2-1.9 (SH, m). 2.70 and 2.77 {3H. s), 2.6-3.1 (4H, m). 4.2-4.6 {3H, m). 4.9-5.2 (1H. m). 
6.9-7.5 (14H, m), 7.8-8.4 (OH. m) 





Elemental AnaJysis. Calculated for 




C32H37N503'HCI : 






C6e.71.H6.65.N 12.16. CI 8.15 


10 


Found : 


C H 6.33, N 1 1 .63, CI 7.51 



Exampte 31 

To an ice-cooled solution of Starting Compound (1.0 g). 3-diethytamlnopropionjc acid hydrochloride 
(318 mg), ar>d HOBT (283 mg) was added W8C (271 mg). The solution was stirred at the same temperature 
for an hour and at room temperature for six Hours. During these reaction period. NMM (0.1 ml) and 

^ WSC*Ha (33 mg) were added. The solution waa concentrated and was acidified with diluted hydrochloric 
add to pH 2 and washed twice with ethyl acetate. The aqueous layer was neutralized to pH 8 with sodium 
hydrogencarbonate solution and extracted twice with ethyl acetate. The organic layer was dried with 
magnesium sulfate and conoentratod. The residue was dissolved in THF (15 ml) and 4rv|-HCt/DOX (0.35 ml) 
was added. After evaporation of THF. the residue was (toaolved In water and washed with diethyl ether. The 

^ aqueous layer was tyophlHzed to give Oti^ Compound (603 mg). 
IR (Nujol) : 3200* 1630. 1535 cm-* 

NMR (DMSOdt. 8) : 1.17 (9H, s). 1-2-1.9 (6H, m). 2.5-2.7 (2H. m), 2.73 and ^8 (3H. s). 2.9-3.4 (10H, m). 
4.4-4.7 (3H. m). 4*5.1 (1H. m). 7.0-7.3 (12K m). 7.4 (1H, m). ai-8.4 (3H, m), 10.3 (1H, br). 11.7 (IH, s) 

30 

Example 32 

Starting Compound (0.82 g) and anisole (1 .0 ml) was dissolved In methylene chloride (5 ml), ar>d under 
ice-cooUng. TFA (15 ml) was added to the solution. The solution was stirred at the same temperature for 

^ twelve minutes and at room temperature for twenty minutes. After evaporatlor of TFA. 4r*-HCI/00X (0.6 ml) 
was added to the residue. The mixture was concentrated again and the residue was triturated with IPE The 
powder was filtered, washed with ether, and dried under vacuum to give the intermediate (0.68 g). This 
intennedlate was dasolvwJ In methylene chloride (10 ml), and TEA (197 mg) and ACaO (99 mg) were 
added into the solution at -15' C. After stirring the solution for half an hour. DMF (15 mi) and methanol (2 

^ mO was added to the solution to dissolve the precipttates and the solution was concentrated. The product 
was mtnriffl with ethyl acetate and the organic layer was washed successively with water, diluted sodium 
hy(ftogenc«t>onaft8 soluflon. 0.5N hydnxhloric acid, and sodium chloride solution, and was dried over 
maoMSlu'n sulfstA. Altar fittratlon, the predpttates formed after left standing were collected, washed with 
elftyf acetato. and dried to give (Dbject Compound (0.36 g). 

^ mp:19e«1*C 

IR (Nulol) : 3260, 1890 (sh), 1835. 1820. 1550. 1250. 1215 cm"'' 

HUm (DMSCWi, «) : 1.0 (3H, d, J-SHz). 1.2-1.8 (6H, m). 1.88 (3H, s). 2.70 and 2.77 (3H. s), 2.8-3.2 {4H, 
m). 3.8-4.2 (2H. m), 4.35-4.6 (3H. m). 4.70 {IH, d, JaSHz). 4.85-5.2 (IH, m), 6.9-7.3 (11H. m), 7.3-7.75 (5H, 
m). 8.0-8.36 (3H, m). 11.S (IH. br) 

so 



Bementai Analysis. Catcufated for 
CsiH«(N(Oi*1/2CHsCOOC3H5 : 


Found : 


C 66.84. H 6.79, N 12.31 
C 66.10, H 6.93. N 11.56 



87 



EP 0 394 989 A2 



Example 33 

To a solution of Starting Compound (0.70 g) in DMF (10 ml), NMM (0.14 ml) was added at 4* C. Then 



CH^COOBu'" 

1 

Boc*NCH2C00Su 

10 

(0.47 g) was added and stirred at room temperature for 2 hours. After evaporation, the residue was 
dissolved In methylene chtorlde (20 ml) and N,N'-dimethyl-1,3-prDpanediamlne (10 drops) was added. The 
mixture was stirred for 30 minutes, then evaporated. The residue was dissolved ethyl acetate, and the 

75 organic layer was washed successively with 2% hydrochloric add, water, 5% sodium hydrogencarbonate, 
water and tirine. The organic layer was dried over anhydrous magnesium suifate. then evaporated. The 
residue was subjected to column chromatography on silica gel (30 g) and eluted with a mixture of 
chloroform and methanol (20:1). The fractions containing the obiect compound were combined and 
evaporated. The residue was pulverized with tPE. filtered and dried to give Object Compound (0.87 g). 

20 iR(Nuiol):3290,1730, 1710. 1830, 1620. 1545 cm-^ 

NMR (DMSCVdt. 5) : 1^1.50 (4H, m). 1.33 <s) and 1.35 (8M9H). 1.40 (s) and 1.41 (sK9H). 1.50-1.80 (2H, 
m). ZJ2 (s) and 231 {sK3H), 2.80-3.20 (4H. m), 3.70-3.90 (4H, m), 4.30^.60 (3H, m). 4.80-5.10 (1H. m). 
7.00-7.40 (12H, m). 7.40-7.50 (1H. m), 7.70-7.85 (1H. m). 7.90-8.00 (1H. m), aiO-e.20 (2H, m). 8.30-8.40 
<1H, m). 11.60 (1H,8) 

28 

Example 34 

To a solution of Starting Compound (0.70 g) and morphoHnecariMnyl chloride (0.18 g) in OMF (10 ml), 
30 NMM (0.28 ml) was added. The mbcture was stirred for 4 hours and allowed to stand overnight. The 
evaporartsd residue was dssotved In a mixture ethyl acetate and THF and washed successively with 2% 
hydrochloric add. water. 5% sodium hydrogencartMnate. water and brine. The organic layer was dried over 
anhydrous magnesium sutf^ and evaporated. The residue was subjected to column chromatography on 
siSca gel (25 g) and eluted with a mixture of chloroform and methanol (20:1). The fractions containing the 
38 object compound were combined and evaporated to give Object Compound (0.29 g). 
(R (Nujol) : 3270, 1630, 1540 cm-' 

NMR (DMSOds. i) : 1.20-1.^ (4H. m), 1.55-1.80 (2H, m). 2.72 (s) and 2.80 (3)(3H). 2.80-3.10 (4M. m), 3.10- 
3.30 (4H, m), 3.-«Mj60 (4H, m). 4J0^.60 (3H. m). 4.90-5.10 (1H, m), 8.40-6.55 (1H, m). 7.00-7.40 (12H. m). 
7.40-730 (IK mK 7.77 (1H, d. J«8Hz), aiO-e.20 (2H. m). 837 (1H. d. J«8H2). 11.80 (1H, s) 

40 

6fling|e 39 

to m l o» co oied adulion of Starting Compound (1.0 g) in OMF (10 ml) were added pyridine (1.5 mi) 
46 «Ki aoetto anhy dr ide (0.7 mO. The solution was sthred three hours at room temperature and DMAP (0.1 g) 
wM added. The solution was stirred for further an hour and concentrated. The product was extracted with 
ethyl acelBtft and the organic layer was washed successively with lN-hydrochloric add, water, 5% sodium 
hydrogancartxxtats solution, water, and sodium chloride solution and dried over magnesium sulfate. 
Evaporation and trituration of the extract gave Object Compound (035 g) as an amorphous solid. 
50 mp : 80-91 * 0 

(R (NuM) : 3330. 1740. 1636. 1605. 1245 cm-" 

NMR (DMSO^. «) : 13-23 (2H. m). 138 (3H. s), 2.90 (s) and 2.78 (sK3H). 2.7-3.1 (2H, m), 334.3 (2H. m). 
335 (3H. s), 4.41 (2H, s). 4.7-43 (1H. m). 43-6.1 (1H, m), 5.24 (1H, br s). 63-7.4 (12H. m). 7.50 (1H, d, 
J-8Hzy. 731 (1H. br s). 836 (IH. d. J a8Hz), a52 (1H. br s) 
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Elemental Analysis. Calculated for 




C3*H3fiN*O5'1/2H20 






C 69.25, H 6.32, N 9.50 


s 


Found : 


C 69.64. H 8.28, N 9.52 



Example 36 

To an ico-cooted solution of Starting Compound {1.0 g). 2-Gly-OH {0.4 g). and HOBT (0.26 g) in DMF 
{10 ml) was added WSC'HCt (0.37 g). The solution was stin-ed at room temperature for three hours and 
concentrated. The product was extracted with ethyl acetate and the organic layer was successively washed 
with water. 1 N-hydrochloric add, water, S% sodium hydrogencart>onate solution, water, and sodium chloride 
solution and dried over magnesium sulfate. After evaporation, the crude product was purified on a silica gel 
column (75 g) efuting with chtoroform-methanol (20:1) to gh^ Object Compound (1.3 g) as an amorphous 
solid. 

IR (Nulol) : 3250, 1720, 1710, 1660, 1635. 1525 cm"* 
" NMR (OMSOds. 5) : 1.6-1.8 (1H, m). 2^2.6 (1H, m). 2.68 (a) and 2.73 (8K3H), 2.7-3.2 (2H. m), 3.4-3.7 {3H, 
m). 4.0^.0 (6H, m). 5.02 (2H, s). 6.8-7.5 (19H, m), 7.81 (IH, a), 8i)1 (1H, d, J = 8H2). ai-8.3 (1H. m), 8.5- 
a7(1H,m), 11.68(1H.9) 



* B(ample 37 

To a solution of Starting Compound (0.83 g) In ethand (25 mO was added 4N-Ha/D0X (3.25 ml) and 
the solution was hydrogenated under atmospheric pressure in the presence of 10% palladium on carbon 
(1.3 g) for ten hours. After fittratlon and evaporation, the residue was dissolved In water (50 ml) and the 
^ sdutkMi was shaken twice wflh ethyl acetate (25 mO. The aqueous layer was separated and filtered through 
a MHHpore filter and lyopWteed to give Object Compound (0.48 g) aaa powder. 
IR (NuJoO : 3220. 1625, 1525 cm-^ 

NMR (OMSO-d*. a) : 1.7-2.0 (1H. m), 2.4-2.6 (IH. m). 2.88 (s) and ^74 (sKSH), 2.7-3^ (2H. m), 3.4-3.9 (3H. 
m). 4.1-5.t (OH. m), 6.9-7.4 (12H. m). 7.45 (1H, d, J-7H2), 7.79 (1H, s), 7.88 <1H, d, J = 8H2). 8.20 (3H. br 

* 3). a4^7 (IH, m). a7-aa (1H. m), 11.84 (IK 8) 



Example 38 

^ Stwdng Compound (1.13 g) was dtaeolved In ethanol (200 ml), and the solution was hydrogenated 

undir nmoapheric presaurB m the presence of 20% palladium hydroxide on carbon (2.2 g) for three hours. 

Aflar IMion ml evaporatton, the residue was triturated with IPE, and dried to ghra Object Compound 

(OA g) M an amorphoua sold. 

IR (NuW : 3250. 1630, 1626 cm-' 
* NIMR (DMO^/OiO, «) : 1.6-1.9 (IH, m) 1«.1 (2H. m). 2.2-2.5 {3H, m). 2.68 (8) and 2.75 (sK3H). 2.7-3.2 

(2H. m). 3.78 (IK t J-8H1). 4JM.8 (5H, m). 43-6.1 (IK m). 6.^7.3 (12H, m), 7.47 (IH. d. J»7H2). 7.81 

(lK8).7je(1Kd. J-8H2) 



** Exanple 39 

To an Ice-cooled solution of Stating Compound (1.0 g) and THA (0.27 mO In DMF (10 ml) was added 
succinic anhydride (0.18 g) at a time. The solution was stinted at the same temperature for three quarters an 
hour and conconlmted. TTw pix)duct was extracted with ethyl acetate and the organic layer was washed 
" successhrely with 1N hydrocWortc add. water and 5% sodium hy^ogencarbonate solution. The last 
aqueous layer was then addfied to pH 2 wtth IN hydrochloric add and extracted with ethyl acetate. The 
extract was washed sodium chlortde solution and dried with magnesium sulfate. After concentration the 
residue (1.1 g) was dissolved In a mixed solvent of ethanol (70 ml) and water (130 ml) and IN sodium 
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hydroxide solution (1.55 mt) was added. After evaporation of the alcohol, the solution was filtered through a 
Millipore Filter (trademark, prepared by Mllllpore Corporation) (type HA, 0.45 urn) and lyophilized to give 
Object Compound (1 .07 g) as a powder. 
IR (Nujol) : 3200. 1640. 1630. 1570-1515 cm"' 
5 NMR (DMSO-ds. 3 : 1.6-1.9 (1H. m). 2.1-2.3 (4H. m). 2.3-2.5 (1H. m), 2.68 (s) and 2.74 (SM3H), 2.7-3.2 (2H. 
m), 4.0-4.8 {5H. m), 4.8-5.1 {1H. m). 6.9-7.4 (12H. m). 7.47 (1H. d. J = 7H2), 7.82 (1H, s), 8.00 (1H. d, 
J »8Hz). 8.5-8.8 (2H. m). 12.17 (1H. broad) 



10 Example 40 

To an ice<ooled solution of Starting Compound (1 .45 g) in ethanol (30 ml) was added a solution of 1 N 
sodium hydroxide (1 .94 mO. The solution was stirred at room temperature for two hours. After evaporation 
of aJcohol. water (50 ml) was added and the solution was lyophilized to give Object Compound (1 .26 g) as a 
15 powder. 

IR (Nujol) : 3300 (broad). 1635. 1520 cm"' 

NMR (DMSO-dj. 6) : 1.7-1^ (1H. m). 2^3-2.5 (1H, m), 2.67 (3) and 2.75 (s)(3H), 2.7-3.0 (1H. m), 3.0-3.2 (1H. 
m), 3.6-3^ (1H. m). 4.0-4.8 (5H. m). 4.8-5.1 (IH. m). 8.9-7.3 (12H. m). 7.46 (1H. d. J = 7H2). 7.84 (IH, s). 
8.03 (IH. d. J»8Hz). a4-8.7 (2K. m). 11.85 (IH. broad) 

Example 41 

Starting Compound (1.0 g) was dissoh^ hi THF (15 ml). Sodium 2*dthyihexanoate (287 mg) was 
• 28 added to the solution. THF (2S ml) was added into It. and the suspended mixture was stirred for half an 
hour. After concentration of the solution to one-fourth of Its original voimne, diethyl ether (50 ml) was added 
and the resulting precipitates were collected. After drying, the product was disso^ed in water (100 ml) and 
shaken once with diethyl ether (50 mi). The aqueous layer was lyophiliTsd to give Object expound (820 
mg) as a powder. 
30 IR (Nujoi) : 3350. 1630-1600 cm*' 

NMR (™SOHj«. S) : 1.75-^1 {2H. m), 2.69 and 2.7B (3H, s), 2.8-3.1 (2H. m), 3.6-3.74 and 3.8-4.0 {2H, m), 
4.30 (IH, m). 4.41 (2H. s). 4.54 (2H. s), 4.72 (IH, m), 4.9-5.2 (2H. m). 6.95-7.4 (13H. m), 7.83 (IH. s). 8.03 
(IH. d. J-7H2). a44 (IH, m) 

35 

Example 42 

To a sotutlon of Starttng Compound (1.0 g) In DMF (5 ml), was added methyt mercaptan sodium salt 
(ca. 15% hi water, 1.35 mQ. The solution was stirred at room temperature for 8 hours and allowed to stand 

40 overftfght Than the solution was poured to a mixture of ethyl acetate and sodium hydrogencadMnate 
saUlon. The oQinlc layer was washed with sodium hydrogencarfoonate solution. IN sodium hydroxide 
sduOon, water aid brine, and was drted over magnesium sutf^. After evaporation, the cnjde product was 
purtfiad by colunin chromatography on silica gel (40 g) eluting with chkxoform-methanol (50:1) crystalliza- 
tion wWi at ha noMM xa ne gave Object Compound (0.48 g). 

« IR (NuioO : 3360, 1706. 1640. 1620. 1605. 1530 cm'' 

NMR (DMSOKlt. «) : i.A-ZO (2H. m). 2.11 (3H, s). 2.4-3,7 (3H. m). 2.88 (s). Z7B (s) and 2.80 (s)(3H), 3.83 
(s) and 3.86 (s)<3H). 4.0-5^ (eH. m). 6J-7.4 (12H. m), 7.50 (IH. d. J»8H2). 7.95 (IH, br s), 8.02 (IH. d. 
J-8HZ). a44 (1H.m) 

so 

Exampla 43 

The object compounds wore obtained acconSng to a similar manners to those of Preparation 4 and 
Example 4. successively. 
6ff (1) tR (Nu oO : 3310. 1665. 16S0. 1620. 1566. 1545 cm'' 

NMR (DMSO-ds. 5) : 1.8-2.1 (2H. m). 2.03 (3H. s), Z4-2.e (2H, m). 2.72 (s) and 2.81 (3M3H), 2.8-3.1 (2H. m). 
3.85 (3H. 3). 4.3^.7 (3H. m). 4.9-5.1 (IH. m). 7.0-7.3 (12H. m). 7.50 (IH. d. J = 7Hz). 7.85 (IH, d. J = 8H2). 
ai-8.2 (IH. m), 8.12 (IH. s). 8.3-8.5 (IH. m) 
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(2) mp: 85-87* C 
IR (Nujol) : 3300. 1830. 1535 cm-' 

NMR (DMSO-dc, «) : 1.04 (d. J = eHz) and 1.08 (d. J = 6H2){3H). 2.71 (s) and 2.80 (sM3H). 2.8-3.1 (2H, m). 
3.88 (3H, 3). 4.0-4.1 (1H, m). 4.3-4.6 (3H, m), 4.92 (1H. d, J 36Hz). 4.9-5.1 (1H, m), 6.9-7.3 (12H. m). 7.43 
6 (1H. d, J=s8H2), 7.52 (IH, d. J = 8Hz). 8.09 (1H. d. J=8Hz). 8.13 (1H. s). 8.34 {1H. d. J=8Hz) 





Bemental Analysis. Calculated for 




CjiHaVN^O* -1/2820 


10 




C68.51.He.59.N 10.48 




Found : 


C89.73, H 8.44, N 10.38 



(3) IR (Nujol) : 3300. 1830, 1540. 1240 cm"' 

NMR (DMSOdi, i) : (d, J-THz) and 1.28 (d. J»7Hz)(3H). 2.73 (s) and 2^1 (3)(3H), 2.8-3.1 (2H. m), 
3v84 (3H, s). 4.4^.8 (3H, m). 4.9-5.1 (IH. m). 7.0-7.3 (13H, m). 7.50 (1H. d. J«8H2). 7.80 (d, J=8H2) and 
7.83 (d. JaSHzKIH). 8.11 (IH. s), 8.12 (IH. d, J-8H2). 8^.4 (IH. m) 

(4) mp:80^rc 

IR {Hum ' 3260. 1870. 1830. 1585. 1570. 1530. llOOcm-^ 
^ NMR (DMSO-d., 5) : 1.7-iO (IH. m), 2,0-2 J (IH, m). 2.89 (s) and 2.77 (sK3H). 2.7-3.1 {2H, m), 3.19 (3H. s). 
3,7-4.1 (8H. m), 4>4.5 (2H, n^), 4,5-4.7 (IH. m). 4.8-5.1 (IH. m), 8.9-7.3 (12H, m), 7.49 (IH. d, J = aH2). 
7.91 (IH. br «), a05 (IH. d. J-8H2). 8,44 (IH, br s) 



26 


Elementai Analysis. Calculated for 




CiH,«N»0*M/2HaO 






0 70.57. H 8^. N 9.97 




Found: 


C 70.76, H 8.78, N 9.77 



ao 



(5) IR (Neat) : 1840-1630. 1540 cm'^ 

NMR (DMSOdi. a) : 2,8-3.4 (9H, m). 3.5-3.7 (IN. m), 37-3.9 (3H, m). 4.0-4.8 (4H, m). 5.0-5.3 (IH. m), 5.5- 
5.7 (IH. m). 6,8-7.4 (17H. m). 7.4-7.8 (IH. m). 7.^8,2 (3H. m) 

36 

Exampie 44 

The object compounda were obtained according to a similar manner to that of Example 4. 
40 (1) n (NujoO : 3280. 1735. 1646 (8h). 1630. 1546 cm"' 

NMR (PMSOKk. I) : 2jM.1 (4H, m), 2.79 (3H. s). 4,40 (2H. 8), 4«.1 (2H. m), 5.05 (2H, s), 6.9-7.8 (19H, 
m). 8J (IH. my. 8.66 (IH m). 11,6 (IH. s) 

^ mp : 222-224* 0 
IR (NiM : 3«>. 1680 (eh). 1680 («h), 1646. 1630, 1560, 1536 cm" 
46 NMR (DM80-di. «) : 1 23 (9H. s), 1*'Z7 (4H, m). 2.55-3.06 (4H. m), 2.70 and 2.76 (3H. 8), 4.0-4.3 (IH, m), 
4>4.7 (2H. m), 4.7-6.1 (2H, m). 8J4 (IH. br s). 6.9-7.3 (14H. m). 7.3-7.7 (3H, m). 7.9-ai (IN, m). 8.2-8.4 
(IH. my. a46*635 (IH. m). 11.59 (IH. s) 

(3) NMR (COCIi. *): 2.58 and 2,81 {3H. 8). 2.5-3.1 (4H. m), 3.73 and 3.75 (2H, 3). 4.07 and 4.19 
(ABq. J-16.5HZ) and 425 and 4.63 (ABq, Jo14,eHz) (Two set of ABq. 2H), 4.8-5.1 (4H. m). 8.7-7.4 (18H. 

so m). 7.5-7iJ (1 H. m|. 8.46 (1 H, s) 

(4) IR (NuJoO : 3280. 1710. 1620. 1550. 1530. 1240 cm-" 

NMR (0M8O<fc. «) : 12-23 (6H. m), 2.89 «d 2.73 (3H. 8). 2.M,15 (4H, m). 4.3-4.7 (3H. m). 4.8-5.1 {1H, 
m). 5,06 (2K sK 6.9-7.7 (18H. m). 62-83 (2H. m). 1 1 .58 (IH. s) 

(6) IR (NuloO : 3300. 1700. 1640. 1630 cm-^ 

S6 NMR (DMSO-di. S) : 1.0-1.7 (6H. m), 2.71 (s) and 2.78 (sKSH). 2.8-3,1 (4H, m). 3.4-3.7 (2H. m). 42-4.4 {IH, 
m). 4.43 (2H. 8). 4«.1 (IH, m). 5,00 (2H, s). 8,8-7.5 (20H. m). 7.55 (IH. d, J-8H2). 7,92 (IH, d. J^8H2). 
8,40 (IH. d. J-8HZ), 10,88 (IH. s) 

(8) IR (NuJoO : 3250, 1830, 1490 cm"' 
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NMR (DMSOd*. S) : 1.7-2.0 and 2.1-2.3 (2H. m). 2,7-3.1 (5H. m). 3.4-4,0 (4H. m), 4.2-4.75 (4H, m), 4.85-5.2 
(2H. m), 6.8-7.35 (11H. m), 7.5 (1H. m), 7.87 and 7.8 (1H, m), 8.42 (d. J = 8.1H2) and 8.9 (m}(lH). 12.95 and 
12.98 (IK br s) 

(7) IR (CHaCb) : 3600, 3400. 3300. 1620, 1505 cm"' 

5 NMR (DMSOds. 5) : 1.7-2.4 (2H. m). 2.6-3.1 {9H. m). 3.25-3.46 (2H, m), 4.1-4.6 (4H, m). 4.85-5.1 {2H. m). 
6.6-0.7 (2H, m), 6.9-7.4 (12H. m). 8.3-8.4 (m) and 8.7-8.8 (mMIH). 9.1-9.15 (1H, m) 

(8) IR (CHaCIa) : 1650 (sh), 1630, 1600, 1480. 1380. 1150 cm-' - 

NMR <DMSOds. 5) : 1.42 and 1.53 (9H. s). 1.8-2.05 (2H, m). 2.64 and 2.69 (3H. s). 2.75-3.1 (4H. m), 3.4-3.6 
(2H. m). 4.3-4-6 (4H, m). 4.8-5.2 (3H. m), 6.85-7.0 (3H, m). 7.1-7.4 {10H. m), 7.73 (IH, d, J = 8H2), 8.40 (1H, 
10 d. Ja8H2) 

(9) mp: 122-124*0 

NMR {DMSOd*. S) : 1.7-2.1 {2H. m). 2.89 and 2.77 {3H, s), 2.9-3.1 {2H. m). 3.8-3.7 (1H, m). 3.85 <1H, m), 
3.85 (3H. 3). 4.2-4.6 (3H. m), 4.85-4.75 (IH. m), 4.9-5.05 (2H, m). 7.0-7.3 (12H. m), 7.49 (IH, d. J = 7.9Hz), 
7.88 (1 H, 3), 8.06 (1 H, d. J ° 7.5Hz), 8.4 (1 H, m) 
7S (10) mp : 92-96' C 

IR (Nujot) : 3430. 3300. 1660. 1630. 1605. 1545 cm"' 

NMR (DMSO-d$. 5) : 1.51 (8H, 3), 1.7-2.1 (2H. m), 2.69 and 2.77 {3H, s), 2.8-3.2 {2H. m), 3.67 {br s) and 
3.9-4.1 (mXIH). 4.2-4.5 (3H, m). 4.6-5.0 (4H, m) 6-9-7.3 (12H, m). 7.58 {1H. d. J07.6H2). 7.89 (1H. m). 8.64 
(1H, d, J=7.3H2), a45 (IH. m) 
20 (11) IR (NujoO : 3250. 1640. 1600. 1525. 1510 cm'' 

NMR (DMSC>ds. S) : 1.8-2.3 (2H. m). 2.72 and 2.79 (3H. s). 2.91 (IH. d of ABq. J ° 13.9Hz. 6.3Hz). 3.06 (IH, 
d of ABq. Jo 13.9Hz. 7.4Hz). 3.6-4.1 (2H, m). 4.3-4.53 (3H. m). 4.6-4.7 (1H. m). 4.9-5^ (2H, m), 6.9-7.5 
(13H. m). 7.7 (IH, m), BJS-BJB (IH, m). 11.69 and 11.79 (IH, s) 

(12) IR (Nujol) : 3280, 164^ 1608. 1580. 1510 cm*' 

28 NMR (DMSOdc. ^ : 1.7-2.2 (2H. m), 2.6-3.1 (5H, m), 3.5-3.6 (2H, m). 4.2-4.6 (4H. m), 4.8-5.1 (2H, m). 6.4- 
7.6 (14H. m), 8.4 auJ 8.8 (IH. m), BJS7 (IH. br s) 

(13) mp: 135-137" C 

IR (NuioO : 3280. 1670, 1645. 1595. 1580. 1512 cm"* 

NMR (DMSOdi. S) : 1.7-2.2 (2H, m). 2.6-3.1 (5H. m), 3.5-3.7 (2H. m), 3.80 (3H, s), 3.82 (3H. s). 4.2-4.6 (4H. 
dO m). 4.8-6.2 (2H. m), 6.6-7 J (12H. m). a4 and 8.9 (IH, m), 8.82 (IH. br s) 

(14) mp: 103-105' C 

IR (Nuid) : 3420, 3330, 1666. 1645. 1630. 1640 cm"^ 

NMR (DMSO-dc, S) : 0.77 (d. J«6Hz) and 0.88 (d. J»6Hz)(6H). 1.2-^3 (6H. m). 2.71 (s). 2.76 (s) and 2.87 
(s)(3H), 2.8-3.1 (2H. m). 3^.7 (2H, m), 4.1-4.6 (4H, m), 4,8-6.1 (2H. m). 7,0-7.4 (10H. m), 8.30 (d. J«8H2) 
38 anda72(d. J"8HzK1H) 





Elemental Analysis. Calculated for 




C;atH37NiO« : 






C 70.12. H 7.78, N 8.78 




Found : 


C 66.98, H 7.65, N 8.68 



(1S> IH (TMoO : 3270. 1640 (sh). 1630. 1595, 1520. 1204 cm"' 
^ NMR (DMSOdb. I) : 1.7-2.3 (2H. m), 2.79 and 2.85 Oft. s). 2.90 (IH. d. of ABq. Je13JHz. 6.5Hz). 3.06 
(IH, d of ABq, J-13.9HZ. 7.5H2), 3.77 (3H, s). 3.65-335 (IH. m). 3.9-4.1 (IH, m), 4.3-45 (3H. m), 4.6-4.7 
(IH, m). 4«^ (2H, m). 6.8-7.4 (14H. m), a6-a9 (IH. m). 11.34 and 11.43 (IH. a) 

(16) IR (NuJoO : 3270. 1630. 1600. 1530 cm-" 

NMR (OMSO-d». «) : 1-7-2.1 (2H, m), 2.38 (3H. 8). ^72 and 2.79 (3H, 8). 2.91 (IH, d of ABq, J = 13.4Hz and 
^ 7.IH2), 3.08 (IH. d of ABq. J-13.4HZ. 7.4Hz), a7-4,1 (2H, m), 4.3-4.55 (3H, m), 4.6-4.75 (IH, m). 4.9-5.15 
(2H, m). 6.9-7.4 (14H, m). as-as (IH. m), 1134 and 11.46 (IH. 8) 

(17) IR (NiiioO : 3300. 1630, 1525 cm-" 

NMR (DMSOhIi, 3) : 1j6-1.9 (IH. m), 2.0-22 (1H, m). 2.4-32 (5H, (aingtet at 2.71 and 2.79), 3.8-3.72 (2H. 
m), 3.83 (3H, 8), 4-2-52 (eK m). 6J55-7.35 (13H. m), 7.4-7.7 (2H, m). a5-a62 (IH. m) 
" (18) IR (NuloO : 3220, 1640, 1 530 cm"^ 

NMR (DMSOds. ») : 1.6-2.3 (2H. m). 2.45-ai (5H. m), 3.7-4.1 (2H. m), 425-4.55 and 4.85-4.8 (5H. m). 4.9- 
5.1 and 5.4-6.5 (IH, m), 7.65-7.36 (10H, m), 7,6-82 (5H, m). a4-a7 (IH, m) 
(16) IR (CHaCIa) : 3400. 1670. 1635 cm'^ 
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NMR (DMSO-d*. 5) : 1.7-2.1 and 2.2-2.4 (2H. m). 2.68-3.1 (5H, m). 3.82 and 3.92 (3H. s). 3.35-3.6 {2H, m). 
4,0-5.3 (8H. m). 6.55-7.55 (13H, m), 7.9-8.05 (2H, m). 8.36 (d, J = 7.8Hz) and 8.94 {mKIH) 

(20) mp: 157-158* C 
IR (Nujol) : 3420, 3300. 1625 cm*^ 
s NMR (DMSOd*. S) : 2.72 (8) and 2.60 {s)(3H). 2.8-3.1 (2H, m), 3.6-3.7 (2H, m), 3.85 {3H, s). 4.3-4.6 (3H, m). 
4.92 (1H, t, J = 5.5Hz), 4.0-5.1 (1H, m), 7.0-7.3 (12H, m). 7.51 (1H. d, J = 8Hz), 7.8-7.7 (1H. m), 3.1-8.2 {2H, 
m). 8.34 (IH.t, J = 8H2) 



TO 


Elemental Analysis. Calculated for 
C3oH«N*04 : 




Found : 


C 70.29, H 6^, N 10.83 
C 70.19, H 6.26. N 10.92 



(21) IR (Nuiol) : 3300. 1620, 1512 cm"' 

NMR (DMSO-di. i) : 1.7-2.4 (2H. m), 2.6-3.0 (5H, m), 3.6-4.1 <2H, m), 4.3-4.5 (3H, m), 4.6-t.7 (1H, m). 4.8- 
5.2 (2H. m). e.6-7.8 (14H, m), QJS2 and 8.65 (d, J-7.7H2). 92 (1H. m) 

(22) mp: 124-128*0 

" IR (Nujol) : 3270. 1656. 1630 (sh), 1610. 1514 cm"^ 

NMR (DMSOKlf. J) : 1.51 (6H, br 8). 1.75-2.2 (2H. m), 2.6-3.0 (5H. m), 3.65 (1H, d. J»9.6H2), 3.9-4.1 (1H. 
m). 4-2-45 (3H. m). 4.6-6.0 (4H. m), 6.5-6.6 (2H. m). 8.8-7.4 (9H, m), 7.58 (1H. d, J-7^Hz). 7.9 (IH. br s), 
8.04 (IH. d. J-7.4HZ), 8.38 (IH, m), 922 (IH. s) 

(23) IR (Nujol) : 3280, 1630. 1510 cm-' 

^ NMR (DMSOdi, 3) : 0.88 (6H. d. J-SHz), 1J2-2.3 (7H. m). 2.6^.0 (5H. m). 3.3-3.5 (IH. m), 3.5-3.7 (1H, m). 
4.1-4.6 (4H. m). 4.7-6.1 (2H. m). 6.6^.7 (2H. m). 6.8-7.1 (4K m). 72-7.3 •(3H. m), 824 (d. J=8H2) and 8.65 
(d, J=8HzKlH). 920 (8) and 922 (sKIH) 

(24) NMR (DMSOdi. a) : 1,8-2.15 (2H. m), 2.67 and 2.75 (3H. a), 2.8-3.0 (2H, m), 3.6-3.7 (IH. m). 
3.8-3.9 (IH. m). 3.85 (3H, s). 4.3-4.5 (3H, m). 4.7-4.8 (IH, m). 4.9 (18, m). 5.0-5.04 (IH, m). 6.53-6.85 (2H. 

^ m). 6.9-7.3 (9H. m), 7.6 (1 K d. J » 8H2), 7.89 (1 H. bf a). 8,06 (1 H, d. J - 8Hz). 8.4 (1 H. m), 9.23 (1 H. s) 

(25) IR (NuioO : 3230. 1640, 1610. 1515 cm-^ 

NMR (DMSOKfc, a) : 1.7-1.9 (IH. m). 1.9-2.3 (IH, m). 2.6-3,1 (5H. m). 3.7-3.8 (m) and 4.0-4.4 (3H, m). 4.8- 
5.0 (m) and 5.3-6.4 (IH. m). 6.5-6.7 (2H. m), 6.8-7.1 (2H, m). 7.1-7.3 (3H. m). 7.3-7.8 (2H, m). 8.0-82 (2H. 
m). 8.44 (d. J-8H2) and 8.56 (d, J-8H2K1H). a7-8.8 (IH, m), 13.48 (8) and 13.71 (sKIH) 
* (26) iR (NuJoO : 3400-3000, 1640-1610, 1340. 7S0 cm"^ 

NMR (DMSO-dt, «) : 1.7-1.9 (IH. m). 1.d-2J (IH. m), Z7-32 (5H, m). 3.6-3.8 (m) and 4.0-4.4 (m)(3H). 4.6- 
5.0 (m) and 5>6.4 (mK4Hy. 7.0-7.5 (8H, m)» 7.5-7.7 (2H. m). 8.0-82 (2H. m). 83-8.8 (2H. m), 13.50 (s) and 
13.74 (8K1H) 

(27) in (N140O : 3420. 3300, 1746, 1660. 1636. 1605. 1570. 1535 cm'' 
^ NMR (DMSCHfc. «) : 1.7-2.1 (2H. m). 1.88 (a) and 1.90 (8K3H). 2^.1 (2H. m). 32-3.4 (2H, m). 3.6-4.0 (7H. 
m>, 4.1-4,9 (4a m). 4**l (2H. m). 7.0-7.4 (13H. m). 7.50 (IH. d. J •8H2). 7.85 (IH. 8). 8.01 (IH. m) 

(2S> iR (HUM) : 3350 (brood). 1635. 1525 cm-" 
NM) (DMSOdb. I» : (2H, m). 2.71 (8) and 2.79 (8)(3H). 2.7-3.1 (2H. m), 3.6-3.7 (1H. m). 3.9-4.1 (IH, 

mh 42-4.7 (4H m), 4.8*1 (2H. m). 6.9-7.4 (11H. m). 7.47 (IH. t, J»8Hz). ai4 (IH, d. J-8H2). 8.44 {2H, 
^ brt),a.a2(iH.brd) 

(29) IR (N140O : 3250. 1640. 1580. 1510. 1285 cm"' 

NMR (DMSO-di. «) : 1.7-22 (2H. m), 2.73 and 2.80 (3H. a). 2.8-3.1 (2H. m). 32-3.8 (2H. m). 4.1-52 {6H. m). 
6>7.4 (15H. m), a4 and 8.85 (IH, m). 92 (2H. br) 

(30) IR (NuM) : 3400-3300. 2600. 2460. 1640. 1600 cm-' 

" NMR (DM80<fc. «) : 1 .7-22 (2H. m). 2.74 and ^79 (3H. 8). 2.7-3.0 (2H. m). 229 (3H, s). 3.04 (3H. s). 3,5- 
3.9 (2H, m). 4.24.6 (4H, m), 4.7-6^) (2H, m). 6.5-7.8 (16H, m). a4 and 7.9 (IH. m) 

(31) mp: 167-169' C 

IR (NuioO : 3440. 3290. 3120. 1680. 1640. 1605. 1575. 1480 cm"' 

NMR (DMSOdi. «) : 1.6-1.9 (IH. m). ^.B^Z^ (IH. m). 2.70 (8) and 2.83 (8)(3H), 2.8-3.1 (2H. m). 3.6-4.0 (2H, 
" m). 3.86 (3H, 8). 42-4.4 (4H, m). 4.65 (1 H. t, J « 8H2), 4.8-5.1 (1 H, m), 6.8-7,0 (m) and 7.0-7.4 {m)(1 1 H). 7.49 
(IH, d. J-8HZ), 7.9 (IH. br s). aOS (IH. d. J»8H2). a3-8.5 (IH, m) 

(32) mp: 146-147*0 

IR (Nuiol) : 3460, 3280. 3250, 3100, 1660, 1645. 1605, 1575. 1535. 1415 cm"' 
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NMR (DMSO-ds. 5) : 1.7-1.9 (1H. m), 1.9-2.1 (IH. m). 2.72 (s) and 2.88 {s)(3H), 2.8-3.1 (2H. m). 3.5-3.7 (1H, 
m). 3.8-4.1 (1H. m), 3.85 (3H. s). 4.2-4.5 (2H. m), 4.6-4.8 (2H, m). 4.9-5.1 {2H. m). 6.87 (IH. d. J^THz), 7.0- 
7.8 (11 H, m), 7.91 OH. br s). 8.06 (IH. d, J«7Hz), 8.4-8.6 (1H. m) 

(33) mp : 206-207* C 
5 IR (Nujol) : 3430, 3300, 3120. 1660. 1635. 1615. 1575, 1535, 1250 cm"' 

NMR {DMSO-d«, S) : 1.7-1.9 {IH. m). 1,9-2.1 (IH. m). 2.70 (s) and 2.78 {s)(3H), 2,9-3.1 (2H, m). 3.6-3.7 /?H, 
m). 3.65 (3H^s). 4.2-4.6 (2H, m). 4.6-4.8 (2H. m). 4.8-5.1 (2H. m). 6.8-7.4 (IIH. m), 7.48 (IH, d. J = 7Hz). 
7.88 (1H, s). 8.05 (IH. d. J = 7Hz). 8,4-8.6 (IH, m) 

{34)mp:70*C-(d8C.) 
10 IR (Nuiol) : 3350, 1640, 1605. 1530, 1495. 1430 cm-' 

NMR (DMSOd*, i) : 1.7-2.0 {3H. m). 2.0-2.2 (IH. m), 2.72 (s) and 2.81 (s)(3H). 2.9^.1 (2H, m). 3.7-4.0 (5H. 
m), 4.3-4.7 (3H. m). 4.9-5.1 (IH, m). 7.0-7.4 (12H, m), 7.47 (IH. d. J'SHz). 7.88 (IH. broad s), 8.08 (IH. d, 
J «8H2), 8.3-8.5 (1H.m) 

IB 

Example 45 

The object compounds were obtained according to a similar manner to that of Example 27. 

(1) IR (Nuiol) : 3430, 3200. 1720. 1672, 1635, 1605. 1580, 1537. 1195 cm"' 

20 NMR (DMSO-dfi. 5) : 2.6-3.0 (4H. m). 2.80 (3H. s). 4^4.6 (2H. m). 4.7-5.1 (2H, m). 6.0.7.3 (12H. m), 7.3-7.5 
(IH. m). 7M2 (4H. m). 11.5 (1H. s). 12.1 (IH. br s) 

(2) (R (Nuiol) : 3300. 1720 (8h). 1630 cm"^ 

NMR (DMSOKk, Si : 2.3-^6 (2H. m). i75-3.0 (2H, m), 2.71 and 2.69 (3H. s). 3.56 (2H, s), 4.2^,72 ('3H. m), 
4.8-5.0 (IH. m). 6.9-7.4 (15H, m). 7.56 (IH. d. J-7.6H2). 8^-8.3 (IH. m). 8.4-a6 (IH. m), 10.91 (IH. s) 

25 

Example 46 

The object compounds were obtained according to a similar manner to that of Example 28. 
30 (1)IR(Nujol):3250.1660(sh).1640. 1630. 1540 cm-' 

NMR (DMSOds. 5) : 15-2.2 (4H. m). 1.24 (9H, s). 2.5-3.0 (4H, m). 2.71 and 2.78 (3H, s). 4.0-4.6 (3H. m), 
4.6-5.0 (2H. m). 6.61 (IH. s), 6.9-7.5 (15H, m). 7.8-8.2 (5H. m). 11.60 (IH, s) 

(2) mp: 238-240*0 (dec) 

tR (Nujol) : 3380. 3300. 3280 (8h). 3200 (sh). 1685. 1640, 1620. 1545 cm'' 
38 NMR (DMSOdi. «) : 0.08 (3H. d. J =682). Z72 and ^75 {3H, s), (4H. m), 3.9-4^ (3H. m). 4.3-4.6 

(2H. m), 4.7-6.1 (3H, m). 8.9-7.4 (13H. m), 7.48 (IH. d. J»8Hz). 7.5-7.9 (3H, m). a3 (IH. m). 8.6 (IH. m), 
11.58 (IN. 8> 

(3) IR (N140O : 3280. 1645 (sh). 1630, 1545 cm-" 

NMR (DMSOdb. I) : 2.74 and 2.83 (3H. s). ^7-3.1 (4H, m). 3^-3.65 (8H. m). 4.37 and 4.52 (2H. ABq. 
40 J-15H2). 4*6J) (2K mU ISyiA (13H. m). 7.46 (IH. d. J-8H2). 7.65 (IH, d. J«8Hz). 8.2-8.3 (IH. m). 8.5- 
8.6(1Knifc11.aeaKt) 
\ (4) mp: 139-140* C 
(R (TMoO : 32S0. 1670. 1630. 1605 (sh). 1535. 1210 cm-" 

NMR (PMSO^. D : 0.97 (3H. d. J-OHz). 2.71 and 2.77 (3H. s). 2.5-3.0 (4H. m). 3.8-42 {2H, m). 4.3-4.5 
« (2K m)t 4*e.1 (3H. m), 6.9-7.3 (15H, m). 7>7.5 (IH, m). 7.6-7.8 (IH. m). 7.6-8.3 (4H. m) 





Elemental Analysts. Calculated for 




CsiHnNiOiMHsO: 


so 




C 63.34. H 6,25. N 13.03 




Found : 


C 63.74. H 6.10, N 13.15 



(5) IR (Nuiol) : 3300. 3330. 3240. 3100. 1682. 1640. 1605. 1510, 1200 cm'' 

" NMR (OMSCKfc. a) : 2.5-^95 {4H. m). 2.73 and 2,78 (3H, s). 3.83 (2H, d, J»5H2). 4.2-4.6 (2H. m), 4.75-5.1 
(2H. m). 6.95-7.6 (14H. m), 7.9-8.3 (5H, m) 

(6) mp: 218-219*0 

IR (NuioO : 3320. 3180. 3080. 1690. 1670. 1630. 1545 cm"' 
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NMR (DMSOds. i) : 1.031 (3H, d. J=6H2). 2.4-3.0 (4H, m), 2.72 and 2.74 (3H, s). 3.35 {1H. s). 4.11 {2H. 
m), 4.28-5.0 <5H, m), 6.9-7.4 (17H, m). 7.66-7.8 (1H. m), 8.1-8.3 (2H. m). 10.87 (1H, s) 



6 Example 47 

The object compounds were obtained according to a similar manner to that of Example 5. ' 
(1) IR (Nujol) : 3400. 3300, 1660, 1630 cm'^ 
NMR (OMSOck. S) : 1.7-2,4 (2H, m). 2.60 (s), 2.72 (s) and 2.78 (s)(3H), 2.8-3.2 (2H, m). 3.6-4.2 (2H. m). 
10 4.2-4.8 <4H, m), 4.8-5.1 (1H, m). 5.1-5.2 (1H. m), 6.8-7.3 (10H, m). 7.3-7.8 (2H, m). 7.9-8.1 {3H, m), 8.5-8.8 
(1H, m) 





Bementai Analysta. Calculated for 


18 






C6a74, H 5,77. N 7.78 




Found : 


C 68.57. H 5.68. N 7.77 



^ (2) mp: 97-100' C 

in (Nujot) : 3310. 1650. 1820. 1545 cm-" 

NMR <DMSOk1». S) : Z73 (s) arwl 230 (s)(3H). ^8-3.1 {2H. m). 3^3.8 (2H, m), 4.4-4.6 (3H. m). 4.9-5.1 (2H, 
m), 6.84 {1H, d, J-18H2). 7.0-7.3 (10H, m). 7.4-7,5 (4H. m). 7.55-7.65 (2H, m), 8.1-8,2 (1H. m). ^41 (1H, t 
^ J»8Hz) 

28 





Bementai Analysis. Calculated for 




C23Hj,N304'HaO: 


30 




C 60.17, H 6.60. N a34 


Rxjnd: 


C 69.15. H 6,59. N 8.43 



(3) IR (NuioO : 3300. 1625. 1515 cm"* 

n NMR <DMSO<fc. S) : 0^1.0 (8H. m). 1.7-2,2 (4a m). 2.7-3.0 (OH, m). 3.4-3.7 (2H, m). 4^-4.6 (4H. m), 4.7- 
5.1 (2H. m). 6.64 (2H. d, J -8H2), 6,9-7.2 (4H. m). 7.2-7.4 (3H. m). a2-e^ (m) and a6^7 (mKI H). 9.22 (1 H. 
•I 

(4) m (NiM : 3300. 1025. 1100. 1080 cm"^ 

NMR (DMSOck. ») : 0^ (8). 1.06 (8). 1.07 (8) and 1 .10 (sMOH). 2.6-2.9 (1H. m). 2.77 (s) and 2.79 (s) (3H). 
40 OK mK 3jOe (•) «d 3.11 (sK3H). 3.3-3.5 (2H. m). 4.1-6.1 (3H. m). 5.5-5.7 (1H. m), 6.73 (1H. d. 

j«iaH^ oA'Tjb (iqh. m). ai-a.4 oh. m) 

^ n (NAd9 : 330a 1830 cm" 
Hm (pm(Xk, «) : 1^1^ (1H. m). 1,9-^1 (1H. m). 2,68 (8). 2.72 (8) and 2.80 (8K3H). 2.8-3.1 (2H, m). 
3«J (tH, mK 2MB (1H. m). 4^-4.8 (4H, m). 4M.1 <2H. m). 8.9-7.4 (1 1 H. m). 7.4-7.8 (4H. m). 8.44 (1 H. 
48 d.J«8Hl^ 



Exampte 48 

90 Ihe object compourKto were obtained according to a almlter manner to that of Example 29. 

(1) NMR (DMSCXfc. S) : I^^O (OH, m). 2JS7 and Z72 (3H. s). 2*325 (4H. m). 4.0-4.7 (3H, m). 
4.7M.4 (2K m), 438 (2K 8K 735-7.4 {21 H, m). 7«;.2 (3H. m). 935 (1 H. 8) 

(2) IR (NuioO : 3430. 3270. 1715. 1620. 1550 cm'^ 

NMR (DMSOd.. «> : 13-1.76 (4H, m). Z71 md 230 (3H. s). i8-3.2 (4H. m). 4.3-43 (3H, m). 4.98 (2H, s). 
88 4.8-6.1 (IH. m). 83-73 (17H. m). 7.87 (1H. d. J«9Hz), 8.0^,35 (3H, m). 11.54 (1H, 8) 

(3) IR (NuJol) : 3200. 1640. 1515 cm"' 

NMR (DMSOdi, «) : 1.7-13 (IH. m>. 13-2.1 (IH. m), 2.7-3.1 (5H. m). 3.8-3.7 {IH, m). 3,8-4.1 {IH. m), 4.30 
(IH. br 8), 43-63 (4H. m). 635 (2H, d. J«8Hz), 6.8-7.3 {5H, m), 7.46 (IH. d. J-8Hz). 7.8-7.7 {IH, m). 7.87 
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(2H. br d), 8.00 (1H. d. J^SHz). 8.3-8.5 (1H, m). 8.68 (1H. d. J = 5Hz). 11.74 (1H. s) 

(4) IR (Nujol) : 3230, 1840, 1525. 1445 cm"^ 
NMR (DMSO-dfi. 5) : 1.6-1.8 {1H, m). 1.8-2.1 (1H. m). 2.7-3.2 (5H, m). 3.8-3.7 (1H, m), 3.8-4.1 (1H, m). 4.28 
{1H. br s), 4.5-4.7 {2H. m), 4.7-5.1 {2H. m), 7.0-7.5 (10H, m), 7.5-7.7 (1H, m), 7.87 (2H, br s). 8.00 (1H. d, 
J = aH2). 8.45 (IH. br d. J = 8Hz), 8.68 (1H. d, J = 5Hz). 11.79 (1H, s) 



Example 48 

The object compounds were obtained according to a similar manner to that of Example 30. 

(1) IR (Nuiol) : 3250,.ie30. 1525 cm"^ 

NMR (DMSOds, S) : 1.05-1.70 (eH. m), 2,50^.10 (4H, m). 2.72 (s) and 2.77 (s)(3H). 3,53 (IH, d. J = 15Hz), 
3.82 (IH. d. J-15HZ), 42CM.40 (IH. m). 4.43 (s) and 4.46 (8)(2H). 4.80-5.05 (IH, m), 8.90-7.40 (14H, m), 
7.56 (IH. d, J = 8H2). a02 (4H. br 3). 8.42 (IH. d. JaSHz), 10.93 (IH. s) 

(2) IR (riujol) : 3200, 1625, 1535, 1205 cm"' 

NMR (DM80-<fc, 5) : 1,5-1.9 (4H. m). 2.70 and 2.78 (3H, s), 2.7-3.1 (4H, m). 4.4-4.7 (3H, m). 4.8-5.1 (IH. m), 
6.9-7.5 {14H. m), 7MJS (eH, m). 11.78 (iH, 3> 



Example SO 

The object compounds were obtained according to a similar manner to that of Example 31. 

(1) TTw product was used in the next reaction without purtflcatfon. 

(2) IR (Nujol) : 3280. 1630. 1535 cm*^ 

NMR (DMSOds. 3) : 1.2-1.5 (4H, m). 1.36 (9H. s). 1.5-1.8 (2H, m), 2.20 (2H, t. J»7Hz), 2.72 (a) and 2.81 
(sKSH). 2.8-3.2 (6H. m). 4.3-4.6 (3H, m), 4.9-6.1 (IH, m), 6.7-6J (IH, m), 7.0-7.4 (12H. m), 7.4-7.5 (IH, m). 
7.7-7.9 (2H. m), ai-6.2 (2H, m). 6,37 (IH, d, J =8Hz). 11.60 (IH, s) 

(3) tR (Nujol) : 3290. 1630. 1535 cm'^ 

NMR (DMSO-dc. a) : 1.1-1.5 (4H, m), 1.37 (9H. a), 1.5-1.8 (2H, m). 2.72 (3) and 2.81 (s)(3H). 2.8-3.1 (4H. m). 
3.49 (2H. d. J = eH2). 4.3-4.6 (3H. m). 4.9-5.1 (IH. m), 6.87 (IH. t J"6Hz), 8.9-7.4 (12H. m). 7.44 (IH. d, 
J»7Hz). 7.7-7.9 (2H m). 8.1-8.2 (2H, m). 8.38 (IH, d. JaSHz). 11.60 (IH. s) 

(4) IR (Nujol) : 1680, 1640. 1630. 1545 cm"' 

NMR (DMSO-d». S) : 1.1-1.7 (68, m). 1.19 (6H, t J»7Hz), 2.5-3.3 (12H. m). 2,72 (s) and 2.77 (8K3H). 3.4- 
3.7 (2H. m). 4.2-4.5 (3H, m). 4.8-6.0 (IH, m). 6.9-7.4 (14H, m). 7.55 (IH. d. J = 8Hz). 7.99 (IH. d. J = 8Hz). 
8.1-a2 (IH, m), a40 (IH, d. Ja8Hz). 10.27 (IH, 3). 10.91 (IH, 8) 

(5) NMR (COCts. «) : 132 (3H, d. J»eHz). 1.41 {9H. s). 1.4-2.0 (4H, m), 2.67 and 2.81 (3H. s). 2.10 
(1H. 3), ^8M.15 (4H. m), 3.7-4.1 (IH, m), 4.1-4.75 (5H. m). 4.85-6.25 (3H, m), 5,78 (IH. d, J =8H2). 8.9-7 4 
(12H. m). 7.7-&2 {3H« m). 9.66 (IH. br s) 

(6) IR (NuM) : 3280. 1730. 1640. 1525 cm-' 

NMR (DMSOtk. «) : 1j6-2.1 (3a m). il-2.3 {2H. m). 23-i5 (IH, m), 2.68 (s) and 2.73 (3K3H), 2.7-3.2 {2H. 
m), 3>3^ (IH. mK 3*4.8 (6H. m), 43-5.1 (IH. m). 5.01 (s) and 5.03 (8)(2H). 5.11 (2H. s). 6.9-7.5 (24H. 
m)L7.7-7J (1H.m)t 7J» (IH. d. J«7Hz), aO-ai (IH, m), 8^ (IH. t. J-7H2), 11,68 (IH. 8) 

(7) m CNuM) : 3280. 1725. 1640. 1525 cm-" 

mm (DMSOdi. D : 13-2.1 (3H, m). 23-23 (3H, m). 237 (s) and 2.72 (sK3H). 2.7^.1 (2K m), 3,4-3.8 (1 H, 
m% 33-43 (BK m). 4*43.1 (IH, m). 438 (s) and 5.00 (8)(2H). 5.06 (2H. s). 63-7,0 (2H, m). 7.0-7.4 (20H. 
m). 7.46 (2H. d. J»8HzK 7.79 (IH. s), aOO (IH. d. J = 8Hz). 8.2-83 (IH. m). 83-83 (IH, m). 1 1.85 (IH. s) 



Example 51 

The ob^ compouids were obtained accorcft>o to a similar manner to that of Example 32. 

(1) mp: 133-137' C 

IR (NuioO : 3260. 1620, 1546. 1215 cm"' 

NMR (DMSCXk, 5) ; 13 (3K d. J-6Hz), 13-13 (4H, m), 139 (3H. S). 2.70 and 2.77 (3H. s). 2.8-3.2 (4H. 
m), 33425 (3H. m). 4343 (2H, m), 4.71 (IH, d, J-8Hz). 4*6.1 (IH, m). 63-73 (15H. m). 8.0-a35 (4H. 
m), 113 (IH.br) 

(2) IR (Nujol) : 3260. 1646. 1520 cm"' 

NMR (DMSO-ds, t) : 1.3-13 (2H, m). 1,7-2.1 (2H, m), 2.79 (s) and 239 (3)(3H). 23-33 (3H, m). 3.6-3.7 (IH. 
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m). 3.9-4.1 (IH. m), 4.35-4.65 {2H, m). 4.72 {1H. d, J = 3Hz), 4.9-5.1 {2H, m). 7.0-7.4 {12H. m), 7.44 (1H. d, 
J = 7H2), 7.7-7.9 (2H. m), 8.1-8.2 (IH. m). 11.53 {IH. s) 

(3) mp : 187-169* C 
IR (Nujol) : 1645, 1585, 1550, 1520 cm-^ 
9 NMR (DMSO-d«. S) : 1.4-2.2 (4H, m), 2.6-3.4 (8H, m). 3.6-3.9 (2H. m), 4.2-4.6 (2H. m). 4.8-5.1 {IH. m), 5.3- 
5.8 {IH. m). 8.7-7.5 (13H, m), 7.S-7.S {IH. m). 7.8-8.1 {1H. m). 11.46 (IH, br s) 





Elemental Analysts. Calculated for 


10 


CsaHsiNiOs : 




C 73.54. H 6.56. N 10.72. 




Found : 


C 73.32. H 8.59, N 10.56 



(4)mp: 175'C(dec.) 
IR (Nujol) : 3300. 1695. 1675. 1630. 1600. 1570. 1530 cm-^ 

NMR (OMSCKk, a) : 1.5-1.9 (3H. m), 13-2.1 (IH. m), 2^3.1 (4H. m). 3.4-3.8 (4H, m), 4.4-4.8 (3H, m), 5.0- 
5.1 (IH, m). 7.0-7.3 (11H. m). 7.41 (IH, d. J«8Hz). 7.80 (IH. s), 8.0-8.1 (IH. m). 8.2-8.4 (IH, m), 11.61 (IH. 

20 





Elemental Analysis. C^alculated for 




C)2Ha2N«09*3/4CaH90H: 






C 72,47, H 6.63, N- 10.09 


20 


Found : 


C 72.14, H 6.53, N 10.06 



Example 52 

30 The object compounds were obtained according to a stmilar manner to the former half of Example 32. 

(1) NMR (DMSO-dt, «) : 1.2-1.8 (6H. m). 2.4-2.6 (2H, m). 2.72 (s) and 2.81 (S)(3H), 2.8-3.1 {6H. m). 
4.4-4.6 (3H. m), 4.9-6.1 (IH. m), 7.0-7.4 (12H. m), 7.46 (IH. d. Ja8Hz). 7.8-ai (4H. m), 8.1-8.3 {3H. m). 
8.40 (IH. d. J«8Hz), 11.75 (1H, s) 

(2) NMR (DMSOd». »): 1.2-1.8 (6H, m). 2.72 (a) and 2.81 (sXSH). 2,8-3.2 (4H, m). 3.4-3.8 (2H, m). 
so 4.3-4.6 (3H. m). 4A^1 (IH. m). 7.0-7.4 (12H. m). 7.4-7.5 (IH. m), 7.93 (IH. d. J»8Hz). 8.0-8.3 (5H. m). 

8.39 (IH. d. J-8H2). a4-83 (IH, d). 11.73 (IH. s) 



Example 53 

40 

The obfect oompoundi were obtained according to a simitar manner to that of Example 1 6. 
(1) m 0**)0 : 3800. 3400. 1665. 1640. 1600, 1500 cm"^ 
NAffi (DMSOHjb. n : (IH, m), Z76 (8) arxJ 2.79 (a)(3H). 3.0-3.3 (IH, m). 3.09 (s) and 3.12 (s)(3H), 

3Mfl (2K mX 42r4J (2H, my. 4.M.1 (2H. m). 5.58 (IH. t, J-7H2). 6.9-7.9 (15H. m). 8.38 (IH, d. J = 8H2) 
m (9tR(Nt4oO:3aOO, 1625. 1490 cm-' 

NMR (DM80-<fc. «) : 2*23 (1H, m). ^75 (8) and 2.78 (s)<3H). 3,0-3.3 (1H. m), 3.08 (s) and 3.11 {s)(3H). 
3.4^7 0i, m). 4.1-4.7 (2H. m). 4*6.1 (2H. m). 5.57 (IH, t J«7Hz), 6.74 (IH, d. J = 16H2). 6.9-7.6 {16H, 
m).8.22(lKd. J«8Hz) 

(3) IR {NuJoO : 3300. 1730. 1610. 1530 cm"' 
so NMR (DM80<li. «) : 1.7-13 (IH. m). 2.1-2.3 (IH. m). ^71 and Z78 (3H, 8). 2*3.1 (2H. m), 3*4.0 (2H. m). 
4,01 (2H. a). 421 (IH. m). 4.43 (2H. s). 4.68 (IH. m). 437 (IH. mK 5.12 (2H. sK 7.0-7,3 (12H. m), 7.46 (IH. 
d. J-7.8H2). 735 (IH, 8). 837 (IH. d, J«7.4Hz), a46 (IH, m) 



sa Example 54 

The object compounds were obtained according to a similar manner to the latter half of Preparation 20. 
(1) IR (Neat) : 1640. 1620. 1535 cm"' NMR (DMSO-dj, «) : 1.00 (s), 1.02 (s). 1.05 (s). 1.09 (S). 1.10 
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(3) and 1.12 (s)(9H), 2.6-2.9 (1H. m), 2.76 (s). 2.78 (s) and 2.81 {s)(3H), 3.07 (s). 3.11 (s) and 3.14 (s}(3H). 
3.1-3,7 (3H. m). 3.80 (8). 3.82 (s) and 3.84 (s)(3H), 4.1-5.0 (2H, m). 5.0-5.2 (1H, m). 5.5-5.8 {1H, m). 6.8-7.4 
(12H. m). 7.4-7.6 (1H. m), 7.7-8.0 (1H, m), 8.0-8.2 (IH. m), 8.10 (1H. s) 
(2) IR (Nujol) : 3440, 1870. 1640, 1600, 1500 cm"^ 
5 NMR (DMSCWfi, «) : 0.96 (s) and 1.11 (3)(9H). 2.7-2.9 (IH, m). 2.78 (s) and 2.81 (s)(3H). 3.0-3.3 (1H. m), 
3.09 (s) and 3.13 (s)(3H), 3.4.3.7 (2H, m). 4.22 (d) and 4.29 (d)(Jal4.5H2. 1H). 4.71 (d) and 4.73 (d)- 
(J = 14.5Hz, IH). 4.9-5.1 (IH. m), 5.61 (t«. t J = 7Hz), 8.8-7.8 (12H, m), 7.6-7.9 (2H. m). 7.64 (1H. s). 8.32 
(d) and 8.39 (d)(J =8Hz, IN) 



10 


Elemental AnaJysis. Calculated for 




C3«H«N|05 : 






C 71 .68. H 9.90, N 7,38 




Found: 


C 71.61, H 6,87, N 7.25 



19 



Example 55 

The object compound was ob^ned according to a similar manner to that of Example 19. 
IR (Nujol) : 3350, 1630. 1615. 1530, 1 175. 900 cm'' 

NMR (DMSOdc. 3) : 1,9-2.1 (1H. m). 2.1-Z4 (IH. m). 2.31 (3H, s), ^68 (s) and 2.73 (9)0H). 2.7-3.1 (2H. m). 
3.7-4,1 (2H. m). 3.83 {3H. s). 4.40 {2H, 8). 4.7-5,0 (2H. m). 5.1-5,2 (IH. m). 6-9-7.4 (14H. m). 7.51 (IH, d, 
J = 8H2). 7.72 (2H. d. J-8Hz). 7.79 (IN, 8), 8.00 (IH. d. J»8Hz). 8.55 (IH, br s) 



Example 56 

^ The object compounds were obtained according to a similar manner to that of Example 36. 
(1) IR (Niiiol) : 3230. 1625. 1S2S cm-" 
NMR (DMSCHfc. «) : 1.7-i1 (3H, m), 2.2-2.5 (3H, m). 2.67 (s) and ^74 (8K3H), 2.7-3.1 (2H, m), 3.5-3.7 (2H, 
m). 4.0-43 (4H. m). 4>4.a (IH. m). 4«.1 (IH. m). 6.9-7.4 (12H, m). 7.45 (IH, d. J«7H2). 7.82 (IH. s). 
8.00 (1H. d. J=8Hi), 8.4-a7 (IH. m). ^7-8.9 (IH, m), 11.73 (IH, s) 

" (2)IR(NmK>0:3400, 1625. 1540 cm-^ 

NMR (OMSCW*, a) : (IH, m). ^74 (a) and Z79 (sK3H), 3.0-3.3 (IH, m). 3.12 (s) and 3.15 (sX3H), 

3.4-3.8 (2H. m). 3.84 (3H S). 4.2-4.8 (2H, m). (2H, m). 5.59 (IH. t, J-6H2). 6.9-7,3 (12H. m), 7.50 

(IH, d. JsSHzK 7.78 (IH. d, J-8Hz), &09 (1H, s), 8.12 (IH, d. J«8H2) 



Itm oblact compound was obtained according to a similar manner to that of Example 22. 
^ IR(Nu bO: 320ft. ie». 1525 cm-' 

^ HMR (pmcy<k, n : 1*-2.0 (IH, m). 2.3-3.2 (3H. m). 2.88 (s) and 2.72 (sK3H). 2.93 (3H. s). 3.5-4.3 (3H, m). 
4.40 (2H. br S). 4«.1 (2H, m), 6.9-7.55 (14H. m), 7,80 (IH. s), 7,9-ai (IH. m), 8.4-8.7 (IH. m), 11.62 {IH, 
«> 



^ Example 56 

The object compound was obtained accortflng to a similar manner to that of Example 38. 
IR (Nujol) : 3220, 1680. 1640. 1630. 1525 cm"* 

NMR (OMSOhIj. 6) : \22 (6H. t J = 7Hz). 1.7-1.9 (IH, m), 2.3-3.3 (14H, m). 4iM.6 (4H. m), 4.8-4.8 (IH, m), 
" 4.8-5.1 (la m), 6.9-7.4 (12H, m), 7.46 (IH, d, J«7H2). 7.80 (IH. s). 7.89 (IH, d, J»8H2). 8,4^.7 {2H, m). 
10.39 (IH. brs), 11.77(1H, s) 
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Example 59 

The object compound was obtained according to a similar manner to that of Example 40. 
IR (Nujoi) : 3200, 1930 (sh), 1600. 1525 cm"^ 
5 NMR (OMSOd*. 6) : 1.75-1.9 (1H. m). 2.1-2.3 {1H. m). 2.69 and 2.77 (3H. s), 2.9-3.1 (2H, m). 3.59 {2H. s). 
3.3-4.0 (2H, m). 4,23 <1H, m). 4.42 (2H, s), 4.69 (IH, m). 4.36 (1H. m). 7.0-7.3 {12H, m). 7.47 (1H. d. 
J = 7.4H2). 7.89 (IH, s). 8.08 (IH. d. J = 7.3H2), 8,45 (IH. m) 



10 Example 60 

The object compound was obtained according to a similar manner to that of Example 41. 
IR (Nujol) : 3400, 1600. 1530 cm'^ 

NMR (DMSOdi. Si : 1.83 (IN, m). 2.18 (IH, m). 2.70 and 2.77 (3H, s), ^9-3.1 (2H. m), 3.58 {2H. s). 3.91 
IB {2H. br). 4.19 (IH. m). 4.4^.75 (6H, m). 4.98 <1H, m), 6.9-7.4 (13H, m), 7.87 (IH, br s), 8.04 (IH. m). 8.45 
(lH.br) 



Example 81 

20 

The object compound was obtained according to a similar manner to that of Preparation 4. 
IR (Nu|o() : 3300. 1640, 1530 cm"^ 

nm (OMSO-d*. «) : 1.75-1.9 (IH, m). 2.06-2.2 (IH, m). 2.66 and 2.71 (3H, s). 2.8-3.5 (4H, m). 3.6-3.8 (3H. 
m), 4.25-4.8 (4H. m). 4.8^.06 (2H, m). 6.4 (2H. br). 6.95-7.4 (14H, m). a59 (d, J-7.7H2) and 9.03 (d. 
26 J-7.7Hz)(1H) 



Example 62 

M The ol^ect compound was obtained accoixflng to a similar manner to the latter half of Example 32. 
IR (Nuiol) : 3300, 1720, 1630, 1536 cm"^ 

NMR (DMSOdk. «> : 1.3-1.8 (4H. m), 2>2.5 (4H, m), 2.69 and 2.78 (3H, s), 2.9-3.3 (4H. m). 4.4-4.7 (3H, m). 
4.85-5^ (IH, m). 6,96-7.5 (13H. m), 7.7-7^ (2H, m). 8.1-8.46 (3H. m). 11.8 (IH, s). 12 (IH. br) 

Example 63 

To an ice-cooled solution of Starting Compound (0.45 g) in methanol (45 ml) was added 1N sodium 
hydroxide (p.76 nU) solullon. The solution was stirred for two hours at room temperature. After concentra- 
te lion, the product was cctnctad with ethyl acetate and the organic layer was washed successively with water 
Old aodkjm ctriorlde soiu8on. and was dried over magnesium sulfate. After evaporation of the solvent, the 
soitf Midte WM WMhed with ethyl acetate, flltered and dried to give Object Compound (0.30 g). 
(Dp : W-ia9* C 

IH (MM : 3440. 327S. 1720. 1660. 1630. 1605. 1580. 1635 cm'' 
4B NMR (DM80<ji. I) : 1.7-2.1 (2H. tr\\ Z&-3.4 (4H. m). 3.5-4.0 (4H. m). 3.88 (3H, s). 4.2-5.2 (7H, m). 6.9-7.4 
(12H. m). 7.48 (IH. d, J=8Hi). 7.88 (IH. S). 8.06 (IH. d. J«8Hz). 8.38 (1H. s) 



Ctalma 

50 

1 A compotmd of the formula : 
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5 




2 




10 




•Y— CO— A— N — CH — CO— H 



wherein Is lower alkyl. aryl, arylamlno. pyridyl, pyrrolyl. pyrazolopyridyl, quinolyi. or a group of the 
75 formuta : 



wherein the symbol of a line and dotted line Is a single bond or a double bond, 
X is CH or N. and 
Z ts 0, S or NH. 

each of which may have suitable substituent(8); 

la hydrogen or lower alkyi: 

la hydrogen or hydroxy: 
R* la lower alkyi wNch may have suitable sub8tituent(3), and 
R' is arOower)alkyl which may have suitable substituent(s} or pyridylOower)aOcyt. or 
R* and R' are linked together to form benzene^ondensed tower alkylene; 
A ts an amino add resWue excepting D-Trp. which may have suitable substttuent<s): and 
Y is bond, lower alkylene or lower alkenylene. 
and a pharmaceutically acceptable salt thereof. 

2. A compound of claim 1 , wherein 
R^ is lower aBcyt. aryf which may have one to three substttuent(s) selected from hydroxy, tower aikoxy and 
N,N-dl<k)wer)alcylamino. arytamino, pyridyl. pyrrolyl, pyrazolopyridyl, quinolyi. benzofuryl. benzothienyl, a 
group of the formula : 



" wherein X Is CH or N. 

R» is hydrogen, tower alkyi. carboxyflowef)alkyl. esterlfied carboxy0ower)alkyl, N.N-di(Iower)a]kylamlno- 

(tower)alkyl or N,hHliaower)aikylamino(lower)alkyIcarbamoylflower)eIkyl and 

R' is hydrogen, hydroxy. hak)gen. tower alkyi, lower aikoxy, N.NKfl(tower)a!kylamino or acyl. 





wherein is hydrogen or esterified carboxy. or a group of the formula : 
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is hydrogen or lower alkyi, 
is hydrogen or hydroxy, 
R* Is lower alkyl, hydroxy(lower)a)kyl or acytoxy<lower)a)kyi, 

R* Is ar(!ower)alkyl, haloar(lower)alkyl, halo(lower)alkylar(lower)alkyl or pyridyt(lower)alkyl, or 
R^ arKj R? are linked together to form benzene-condensed lower alkytene, 

A is a bivalent reskiue derived from an amino add selected from proline, hydroxyprollne. glycine, serine, 
asparagine. anilnoisobutyric acid, azetidlnecart>oxylic acid, thioproline. aspartic add, lysine, methionine, 
threonine, alanine, ornithine, hydroxypiperidlnecartwxyllc acid, 4-acyIoxyproline, 4-lower alicoxyproline. 4- 
cartMxy(k)wer)alkoxyproiine, 4-esterified carboxy(lower}alkoxy proline, 4-k)wer alkylthtoproiine, 4- 
amlnoproline, 4-acylaminoproline, C-lower alkylserine, 0»-ar<!ower)alkylserine, thioproline sulfoxide, 
thioproline sulfor^e. 0*-ar(lower)atkyt hydrogen aspartate, (carbamoyl and hydroxy substituted lower at- 
kylamino)-/9-a8partate, carbamoylOower)alkylamino-^-aspartat0, morphotlne-^-aspartate, (carbamoyl and 
tower aikylcarbamoyi substttuted bwer alkytaminoh^-aspartate. N^-acyllysine, N^-acytomithine, and 
Y is bond, lower alkylene or lower alkenyiene. 

3. A compound of claim 2, wherein 
R^ is lower alkyl. aryl which may have one to three substttuenKs) selected from hydroxy, lower alkoxy and 
N.rMi(lower)alkylamino. arylamino. pyridyl, pyrrolyl, pyrazolopyridyl, qulndyl. benzofuryt, Indazolyl, ben- 
zothienyl. a group of the formula : 




wtiereln R« Is hydrogen or tower aDcoxycartJonyl. or a group of the formula : 




wherein R* Is hydrogen, tower alkyl. carboxy(k)wer)afl(yi, tower aBcoxycarbonyl(tower)aa<yl, N,N-dl(tower)- 
alkylamino(tower)al<yl or N.I«(tower)aJkyiamir»(tower)i«cykarbamoyl(^ akyl. and 
R' l« hydrogen, hydroxy, hatogen, tower afltyl. tower alkoxy or N,N-di(towef)alkytamino or lower alkoxycar- 
bonyi, and 

R« ia tower alcyl. hy«QKy<k>wer)aacyl or \omr alkanoy toxy(tower)alkyl, 

R» »»Oowy) al cyl riatoar(tower)alkyl, hato(tower)aacytar(tower)a5cyl or pyrldyKtower)aIkyl. or 

R* sill fl^ am MMftogetfter to form berueneK»ndeneed tower aAc^^ 

A to ftbMM rMldua dsrived from an amino acM eetocted from proftne. 4-hydrQxyproline. glycine, serine, 
»^f m^f^ ^«nlnolaot)utyrto acM. azelMlne-2-Gartxixylc acto. tMoproOrw. aspartto add. lysine, methionine, 
Ihraortna; riv*ie, orrttWne. 5^iydroxyp*perkflne-2-carboxyllc add, 4-tower alkanoytoxyproilne. 4-tower 
aOcmaultonytoKyproine. 4-areoeaulfdnytoxyprolTW. 4<art>amoytoxyprollne, 4-tower alkoxyproHne. 4- 
cwt»ty(tower)8lkOKyprolIne. 4-tower aKoxycarbonyHower alkoxyproHne. 4-tower aikyllhloproline. 4- 
amtooproBrw. 4-c»boxy(tower)aikanoylamtnopro«ne. 4-amlno(tower)alkanoytaminoprollne, 4-ar(!ower)- 
al k oxy cy bonylamlno<kywer)alkanoytaminoprofine. 4-amlno and carboxy siijstltuted lower ai- 
kanoylamlnoproflna. 4-«0ower)alkoxycartx)nytamino and ar<tower)aBcoxyc8rtJonyl substituted tower al- 
kanoytamlnopronne. 4K»(akwTUnopn5Bne, 4-tower afcaxyalaminoproBne. 4-tower aflcanesulfonylamlnoproline, 
4-N>l-dl(tower)alkytemlno(tower)aBcanoytaminoproflf)e. OMower a«cylaerine» 0>^(tower)alkyiserine, 
thloproOne autfdxkte. tWoproltoe sulfone, <y-af<k>wer)alkyl hydrogen aspartate. (cart»moyl and hydroxy 
substttuted tower aUcylaminoV^-aspartatB. cartjamoyl(tower)8lkylamino-j9-aap8rtate, morphofino-^-aspartate, 
(carbamoyl md tower alkytearbamoyl substituted lower alkylamlnohtf-aspaitate, N<-ar(tower)- 
ancoxyctfttonyttysine. N»-hatoarOower)alkoxycaft»nyDysine. N«-N,I*<H(tower)alkytamlno-tower alkanoyl- 
tyslne. N»-morphofinoc»bonylly8lne, N«-IWower aikoxycarbonyl-N-tower aflroxycarbooylOoweryaikylamlno- 
(tower)alkanoyllysine. N»-(hydroxy and tower aikanoyiamino substttuted tower alkanoyl)ly8ine, N«-(hydroxy 
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and lower aJkoxycartwnylamino substituted lower alkanoyl)lysjne, N*- lower alkoxycarbonylamino(lower>- 
alkanoyllysine. N*-aniino<lower)alkanoyllysine, N5-ar(Iower)alkoxycarbonylomithine, N*-<hydroxy and lower 
aikanoylamino substituted lower alkanoyl)onnithine. N^-(hydroxy and lower alkoxycarbonylamino substituted 
lower aIkanoyl)omittiino. 

4. A compound of claim 3, wherein 

i3 Indazolyl or a group of the formula : 




wherein R* Is hydrogen, lower alkyi, carboxyOower)a]kyl. k»wer alkoKycarbonyl(lower)atkyt, N,N-dt(lower)- 
alky[amino(k>wer)aJky) or N.N-di(k)wer)alkylamlno<lQwer)alkyk;art>amoylOw and 

is hydrogen, hydroxy, halogen, lower alkyt. lower alkoxy or N,N-d[(k>wer)aikylamino, 

is kswer alkyt. hydroxyOowerlalkyI or lower alk8noyh}xy(1ower)aIkyl. 

is phenyl(IoweryaOcyl. halophenylOower)alkyt, halo<iower)a)kytphenylOower)alkyt or pyridylOower)alkYl, and 
A ts a bivalent residue derived from an amino add selected from proline, 4-hydroxypro6ne, glycine, serine, 
asparagine. 2-amlnoisobutyrk: add. a2etidine-2-cartx»cyBc add. thtoprotlne, aspartlc add. tysine. methionine, 
threonine, alanine, ornithine. 5^hydroxyptperkjlne-2-cart>oxySc add, 4Hower atkanoyloxyprollne, 4Hower 
alkanesulfonytoxypronne. 4i3henyt8ulfonytoxyprolln6. 4-cart>Bmoyk))cyproline. 4-kywer alkoxyproDne. 4- 
cartxiKy(1ower)aS(oxyproBna. 4-kiw9r aJkaxycarbonyl-kmer alkoxyproline. 4-k3wer aflcytthloprollne, 4- 
aminoprDline, 4-cvt)axy(lower)aikanoylamlnopFoiine. 4-aminoOower)alkanoylaminopn}line, 4-phenyttlower>- 
aikoKycaffaonylamlno(lower)aikanoyiaminopfollne. 4-amlno and cartxsxy substituted lower at- 
k an oylaminopcottne. 4-phenylOower}alkoxycarbonylamirK) artd phenyl(lower)aIkoxycart)onyt substitited lower 
aikanoy la minoproline. 4-oxaloaminoproUne, 4-k>wer alkcxalytaminoprollne. 4-k)wer alkanesul- 
fonyiaminopfofine. 4-N,N-di(kmer>aikylamlno<h>wer)alkanoylaminopfQiIne, O^Hower alkylserine, O^-phenyl- 
Oower)aScylserine. thk}prollne sulfoxide. thioproUne sulfone 0*-phenyl(k>wer)aIkyl hydrogen aspartate, 
(carbamoyl and hydroxy substituted kmer 8tkylamino)-^8Spartate. cart3amoyl(k]wer)alky{amino-^-aspartate, 
morphoflno-^-aspartate, (cark>amoyt and lower aikylcarbamoyi substituted lower alkytaminohjS-aspartate, N^- 
phenyl(tower)aflcoxycarbonyllysine, N«-halophenyl(tower)aikoxycarbonylly8ine. N»-N.N-di(tower)alkylamino- 
k>wer alkanoyUysine. N^-morphofinocarbonyflystne. N*-N-k)wer alkoxycarbonyl-N-lower alkoxycarfoonyl- 
(tower)alcylamino(kiwer}aikanoylty8ine. N*-<hydrQxy and kTwer aikanoylamino substituted tower alkanoyl}- 
lysine, N^-<hydroxy and lower afkoxycarfoonylaminb substituted tower alcanoyOlysine, -lower 
a»«ncycaftoonylamino(tower)alkanoyty8ino. N*-amino(tower)aikanoyllysine. N^-phenylOower)- 

alkoxycartoonylom i t Nn e. N'*<hydP09cy and tower aikanoylamino substituted tower alkanoyl)omrthine. N^- 
(hydrOKy and tower alkoxycarbonylamino substituted tower aikanoyQomithine. 

Sb A compound of dtbn 4, wherein 

it Mnotyl or a gnu^ of the formula : 




wherein la hydrogen, methyl, Isopropyl, carboxymethyi. t-butDxycart)onylmethyl, N,rWimethylaminoethyl 

or N.hMnethylaminoethytoarbamoytmethyl, and 

R' Is hydrogn. hydroxy, cWoro, metfiyl, methoxy or N.I^Imathylamino. 

ts hydrogen or memyl. 

is hydrogen or hydroxy. 

is methyl, hydroxyeihyl or acetytaxyethyl. 
R* is benzyl, fhjorobenzyl, chtorobenzyt. trtfluoromethylbenzyi or pyridytmethyl. 
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5rn, OH 



is Pr , D-Pro, Pro(40H), Gly, Ser, Asn, Aib, Azt, 
Tpr, Aspy Lys, Met, Thr, Ala, Orn, OH 
Tpr{0), TprlO^)/ Pro(40CH2C02Bu^ 
Pro(40Ms), Pro(4NH-), 

Pro(4NHCOC02Et), Pro { 4OCONH2 ) . hspiOBzl) , 
Asp , Lys(Z), Lys, 

.t 



CH-CO-Bu 

y 2 2 

Boc-Thr— I Ac-Thr --1 r- COCH-jN . 

I 11^ Boc 

Lys, Lys, Lys 

Lys , Pro(40Ac), Pro(4HHCOCB2NH2), 

Pro(4MHCOCH2MH2), Pro(4)IHCO(CH2)2CHC02Bzl) , 

HHZ 

Pro(4NHCO(CH2)2CHC02H), Pro( 4NHCO<CH2)2C02H) , 
J1H2 

Pro{4HHCOC02H}, Pro(40Ts), Pro(4SMe), Pro(40Me), 

pThr-HHj =^ 
Sar(Bsl), Lys(Cl-Z), Asp , Asp 

|-^17*MB2 Boc-pAla-| 
Asp , Ser(Bu^), Orn(Z), Lys, 

Boc-Oly^ Boc-Thr— I 

Lys, Orn, 
Pro ( 4HHC0CH ( CHj ) 2CO2BZ 1 , Ac-Thr-j 

HHZ Orn, 
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a— j H-Gly— I 

Lys , Lys , ?ro ( 4OCH2CO2H ) , 

Pro ( 4NHC0CH ( CH^ ) jCOjH ), Pro ( 4NHMS ) , 

Pro(4HHCO(CH2)2NEt2), Pro(40CH2C02Bt) or 

pCOCCHjjjCOjH 

Om ; and 



Y is bond, methylene, ethylene, trimethylene. or vinylene. 

8. A compound of claim 5, wherein 
K is Indazolyl or imidazolyl. 
H* Is hydrogen. 
R' ts hydrogen or hydroxy. 
R* Is methyl. 

is benzyl, and 

Y is bond. 

7. A compound of claim 6. wNch Is selected from the group consisting of : 



4R) -Pro ( 40H) -Tyr-N 

Bzl 



, and 



Me 

-CO-(2K,4R)-Tpr(0)-Phe-H 

Bzl 

B 



8l a procees lor preparfng a compound of the formula : 

«3 



R-^—Y— CO— A H eg— CO— M . 5 
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Wherein is lower alkyl. aryl. arylamino. pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl, or a group of the 
formula : 



jQ wherein the symbol of a line and dotted tine is a single bond or a double bond, 
X is CH or N. and 
Z is 0. S or NH, 

each of which may have suttabfe 3ubst!tuent(s}; 

R> is hydrogen or lower alkyl; 
,5 R3 18 hydrogen or hydroxy; 

Is lower alkyl which may have suitable substttuenKs). and 

R" is ar(1ower)alkyl which may have suitable substttuentfs) or pyridyl(Iower)alkyl. or 

R* and are Unked together to form benzene-condensed lower alkylene; 

A is an amino acid residue etxcepttng D-Trp, which may have suitable substltuent(3); and 
20 Y is bond, lower atkyfene or lower alkenyiene. 

or a pharmaceutteally acceptable salt thereof, which comprises 
(1) reactfng a compound of the formula : 



2S 



30 




wtwrein R^. R'. R^, R" and A are each as defined above, 
or its reactive deflvaUve at the amino group 
or a salt thereof, wtth a compound of the fbrmula : 
Ri - Y - COOH 

Whariirt R' and Y we each as defbwd above, 
orlli iMdM dsffvUNe at the carboxy group 
or a aril tfMof. to g^ a compound of the formula: 



1 IP 

rA_y_^q_;^_^, — CO— H ^ 5 



wherein R\ R». R», R*. R», A and Y are each as defined above, 
or a salt thereof, or 
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(2) reacting a compound of the formula : 



9 



10 



15 




whemin H>. R', R*. R'. A. X, Y and the symbol of a line and dotted Hne are each as defined above, 
or a satt thereof, with a compound of the fbmiula : 
^ L • RS wherein Rj Is lower aikyi which may have suitable $ub8tituent(8), and 
L is an add residue, 
to give a compound of the fonmuta : 



30 



30 




^ whMin RP. R^. R*. n^. Ri . A. X, Y and the symbol of a One and dotted Hne are each as defined above. 
oraMft«iMoC«r 

(3) tubiicflno • compound of the formuta : 
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wherein R>. R', R*. R'. AXY and the symbol of a line and dotted line are each as defined above, and 
Rg Is protected carfooxy(lower)alkyl. 

or a salt thereof, to eltminatton reaction of the carboxy protective group, to give a compound of the formula 




^tthof^ RF. RP, R«. BP. A, X. Y and the symbol of a Rne and dotted Ine are each as defined above, and 
Rj ts caibaocyOow«r)eliyt. 
or c tat tMBMCi or 

(<) su»ti llios obmpound of the formula : 
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wherein R*. H\ R*. R*, A, X. Y, R? and the symbol of a line and dotted line are each as defined above. 

or Hs reactive derivative at the carboxy group or a salt thereof, to amidation reaction, to give a compound of 

the fomnuta : 




wherein R>. R*. R>. A. X Y and the symbol of a line and dotted line are each as deftned above, and 
Rj is caft>amoyKlowor)aikyl which may have suitable 8ub8tituem(8), 
or a salt thereof, or 

(5) suta^ecting a compound of the formula : 



R*— y— CO— A 




CH — CO— H 



wherein R^, RP, PfiJ^JP^ and Y are each as defined above, and 
^ la vi amino add reMua cwitaintng a thio, 

or a Mi lharaof. to«BddBtion reacticn. to give a compound of the formula : 




r5 



58 



Wherein R\ R>. R^, R*. R' and Yare each as defined above, and 
Ab is an amino acid residue containing a sulfinyl or sutfonyl. 
or a salt thereof, or 
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(6) subjecting a compound of the formula : 




1 ' ' 

R"^— Y — CO — ti^—S — CB — CO— H . 



wherein R\ P^, R*. R*. R* and Y are each as defined above, and 

Ao ie an amino add residue containing an amino, a hydrojcy and/br a catboxy, 

or its reactive derivative at ttie amino, hydroxy and/br cartioxy group or a salt thereof, to introduction of the 
amino, hydroxy and/br carboxy protective group* to give a compound of the fonnula : 




39 



Wherein R\ n>, R^. R^. R>. and Y are each as defined above, and 

Ad to an amino add residue containing a protected amino, a protected hydroxy and/br a protected carboxy, 
or a salt thereof, or 

(7) reacting a compound of the formula : 




R^— Y — CO— X, 



wherein R\ RF. n>. R*. R> and Y are each as defined above, and 

A, is an amino add residue containing suHbnyloxy which has a suitable substltuent 

or a salt thereof, wHh a compound of the fonnuta : 

fAaNt 

wherein M, is an aOcallne metal, 
to give a compound of the formula : 
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1 'I 
R-*" — Y — CO — A- — N — CH — CO — N = 



wherein H\ R^, R'. R*. and Y are each as defined above, and 
18 A( is an amino add residue containing an azlde, 

or a salt thereof, and continuously subjecting it to hydrogenation, to give a compound of the formula : 




1 II 
— Y— CO — — N — CH — CO— W ^ e 



^ wherainR\Rfi.R3.R*,RB and Y are each as defined above, and 



Ag is an amino add residue containing an amino, 
or a salt thereof, or 

(8) subfacttng a compound cH the formula : 



R^ CHj 4 



1 II 
R-^— Y— CO— N CH— CO— H 

R 



ijt n \M n e 



wherein R'. RP. R>. R*. R>. Y and are each as defined above. 

or a salt thereof, to elimination reaction of the amino, hydroxy andtor carboxy protective group, to give a 
compotflid of the fomtuti i 



55 
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1 II 
R — Y— CO— A^— M— CH— CO— H . 



wherain H\ R?. R^, R*. R*, Y and A« am each as defined above. 
,9 or a salt thereof, or 

(8) reacting a compound of the formula : 




wherein R\ flP, R». R*. R* and Y are each as defined above, and 
An is an amino add residue cont^lng a protected hydroxy, 
or a salt thereof, with a compound of the formula : 
MtoSR" 

wherein R* is lower aBcyl. and 

Mb Is an alkalne metal. 

to give a compound of the formula : 




wherein R^, RP. R>. R*. R^. and Y are each as defined above, and 
A| is an amino add residue contatnino lower aikyWUo, 
or a salt thereof, or 

(10) suti^ectlno a compound of the formula : 
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wherefn H^. R*. R*. R>« A, X Y and tho 9ymt)ol of a line and dotted One are each as defined above, and 
rS is amino protactfve group. 

or a salt thereof, to eOmlnallon reaction of the amino protective group, to give a compound of the formula : 




— 3^Tr— CO— A— M— CH— CO— N ^ _ 



H 



wherein HF^« R*. R*. R'. A, X, Y and the symbol of a line and dotted Hne are eech as defined above, 
or a salt thereof, or 

(11) auMectkiy a compound of the formula : 




1 » ' x^^* 

R — Y — CO — A-^l — CH — CO— « C i; 



whoiein R\ R*. R», ff. A and Y are each as defined above, and 

Is protected hydraxyOoweOelcyl. 
or a salt thereof, to efcninaflon reaction of the hydroxy protective group, to give a compound of the formula 
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R 



3 




R* CH 





Y— CO— A N CH — CO— M 



wherein R\ R?, R*. R*. A and Y are each ae defined above, and 
RJ is hydrQKyOower)alkyl, 
or a salt thereof. 

9. A pharmaoeutlcal composttton whtch comprlsee a compoimd of ctafm 1 and a pharmaceutically 
acoefMit>le carrier or exdplent 

10. A process for preparing a pharmaoeutlcal composition which comprieea admixing a compound of 
claim 1 with a pharmaceutically acceptable carrier or sxdpient 

11. A compound of dalm 1 for use as a medteamenL 

12. A compound of dalm 1 for use as a tachyldnin antagonist 

13. A compound of dalm 1 for use as a substance P antagonist 

14. A use of a compound of dalm 1 for manufacturing a macflcament Ibr treating tachyidnin mediated 
diseases. 

15. A method tar treating tachykinin mediated diseases which comprises administering a compound of 
dalm 1 to human or animals. 
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